A DICTIONARY OF 
ELECTRICAL TERMS 

INCLUDING TELEGRAl^; TELEPHONY 
AND WIRELESS 


S. R. ROGET 

M.A. (Cantab.). A.M.Inst.C.E., A.M.I.E.E. 



THIltl) EDITION 
REVISED AND ENLARGED 


LONDON 

SIR ISAAC PITMAN & SONS, LTD, 

PITMAN IIOU8K, PAUK.KK ST., KIN(!SWAY, W.C.U 
bath MJfiLnoUR] IIA Lib.. 


1038 



SIR ISAAC PITMAN & SONS, Ltd. 

PITMAK HOUSE, PARKER STREET, KINGSWAY, LONDON, W.C.3 
THE PITJilAN PRESS, BATH 

PITMAN HOUSE, LITTLE COLLINS STREET, MELBOURNE 
ASSOCIATED COMPANIES 

PITMAN PUBLISHING CORPORATION 

a WEST 45TH STREET, NEW YORK 
20S WEST MONROE STREET, CHICAGO 

SIR ISAAC PITMAN & SONS (CANADA), Ltd. 

(INCORPORATING THE COMMERCIAL TEXT BOOK COMPANY) 
PITMAN HOUSE, 381-383 CHURCH STREET, TORONTO 


MADE IN GREAT BRITAIN AT THE PITMAN PRESS, BATH 

C8— (T.5363) 




PREFACE 


In the compilation of this collection of expressions in 
common use in the soionce and applications of electricity 
and magnetism, the endeavour has been inach^ to stt^er a 
middle course between incompleteness and a redundancy 
which would defeat the objects of tlui work by iiicon- 
voniont bulk and clumsiness in use. ''riie subjoct-matter 
has therefore been kept wibMn the electrical side of the 
boundary, even where it interlocks considerably with 
neighbouring branches of science or practice. Thus the 
central station engiiieor will find matter relating only to 
the electrical portion of liis power house, while the steam 
side is uurepresiMitcd. Purely mechanical features of 
electrical machiiuny are not included, altliough considor- 
able detail is gone into as to names of dilToi’cmt 2 >arts of 
more electrical nature. 

The borderlands of such liighly specialised fields as the 
modern devclo|>m(‘nts of electrocliemistry and (dectro- 
medical woi’k, wliich concern the clieniist and tlu^ physiolo- 
gist ratluT than the (dectruuaii, have not (uitercxl 

to any d(^j)Ui. Similarly, only the stricily (dectrical side 
of railway engiiKHU’ing and other apjdic-ations of eleijtrical 
energy liavo bexm d(viit with. Thus many HJ)(^eial t(U’ms in 
railway signalling u<»i inherently elcxdrieal have) l)(!(‘n left 
out and th(» purely '■'tra^i(^” sid<^ of tek^phony and tele- 
graphy is not (b^alt with. On tlui other hand, in tln^ (?aHe of 
general physical units, light a.nd In^at, a greater latitude 
has hi^eu ohservesd. ( k)nHiderabk^ spacer lin.s btxxi savtxl by 
omission of obvious combinations, the avoidaneo of needless 
repetition of i^ognato forms, and the libtn‘al us(^ of italics to 
inviti^ ndereuee to other entries. 

As a rule, purely trade names of ajyparatus have. Ikmmi 
left alone, except in some cases whi‘TO tluy are so inti- 
mately associai.(Ml with ap])aratus as to amount |)ra(5tically 
to teclinical terms, or wluTC! it has been (kuxm^d desirable 
to point out a distinction bidwesen a trade name and one 
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that is truly descriptive, in order to avoid a misconception. 
Similarly, one or two apparently electrical popular terms 
have been included with the explanation that they are 
not really connected with electrical matters. 

The range covered embraces electric light, power, and 
traction ; telegraphy and telephony, including wireless,’’ 
and other miscellaneous applications, in some detail, as 
well as the general science of electricity and magnetism, 
without proceeding too far into its ramifications in the 
directions of pure physics and chemistry, etc., in one direc- 
tion nor with the commercial side of industries dependent 
upon electrical methods in the other. 

It has been found impossible to make any hard and fast 
distinction as to Americanisms. Many terms are almost 
entirely confined to the United States, and there are more 
which originated there and are now in equally common 
use on both sides of the Atlantic. In order, therefore, 
that the work shall be of use to the English reader of 
American technical literature, as well as to the American 
reading English works, explanations are given of both 
classes of expressions without any attempt to classify them. 
The explanations, however, employ consistently the ter- 
minology usual in this country. 

It should be made clear that there has been no intention 
of competing with officially established definitions, such as 
the excellent series compiled by the British Standards 
Institution and by the International Electro-technical 
Commission. As far as practicable, however, the nomen- 
clature adopted has been brought in line with that recom- 
mended by these bodies. The author’s purpose has been to 
give explanations rather than definitions, and he has 
endeavoured to cover a rather wider field. He has taken 
expressions as they are found in the branches of technical 
and scientific literature in question and essayed to indicate 
what was meant by their use; but it has been no part 
of his work to establish limits to the meaning of a word 
or to standardize the expressions to be used to express a 
certain meaning. A great need exists, however, for such 
official limitation. There is in technical literature too 
much looseness and diversity of expression. A growing 
class of writer delights in inventing new terms, and there 
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is oonsidorablo tendency for workers in different fields to 
appropriate the same terms and to give them different 
meanings with resulting confusion to tho non-spccialist. 
It is not, however, the present object to criticize or to 
standardize, but ratlier to take the terms as they stand 
and to try to put tho reader on the road towards their 
understanding. 

ConciseiK'ss has been kept in view througliout, although 
not, it is hoped, at tlic^ sacrifices of intelligibility, and no 
attem])t has Ix^oii rmuh^ to trespass on thi^ funci.ioris of the 
textbook. It will l)(^ noticed in comparing different ex- 
planations that tlu^ stan<lard of knowledge assumed on 
tho part oftlio Header is sonu^what variables. Tins is because 
it is felt that tlio more higlily specializc^d is tho significance 
of a term, the gn^atcM* will be tho experience of the reader 
likely to brought in contaet with it. 

The author (h^sin^s gratcdully to acknowledge many kind 
suggestions nia(h» during the pn^paration f)f tlu^ first (xlition 
of the work hy Dr, Ak'xander linssc^ll, F.R.N. In subse- 
quent editions s(^v(Tal tliousand fnrtlu^r ox])rcHsi()ns have 
been addixl, and rna.ny alt<x*aiions have heem Jinwh^ in the 
interests of accuracy, clearness, a.nd completeness. 

S. R, R. 
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[Th(j printing of a word in italics is an invil.ati«>n to rofcM* to that lioading 
for furtln‘r information.] 

A] A [Ate 

A. Ahiiroviatioii for : aynihoi Dcttnuination of a cMirront can Imj 

o for Work. „ iriarlo, as its Constant can bo 

A. Abhn^viatuni for Au/i:Mtrom Unit. doducotl from known data. 

“A” Battery. The low voltag<» batt.«u‘y Absolute measurements. Soo Abso- 
uuod for tho filament cinjuilH of luth: DI'JTKiimxnation. 

Thvrnmnic Valves. Of. “ li*’ Absolute Potential. Woo I^otiantial. 

iiATTiAiiY and “C” Batteiiy. Absolute TTnits. Unita dtn’ivod frtwn 

A.B.C. Telegraph (Wheatstone). A tho fundamcmtal nnitH of iougth. 
aUip-by-Hto]) dial HyaUnn of tolo- moss, and timo. In the onao of 

graphy, in which a acparal-o key electrical iinitH, two auch systenis 

is usod for each lotUu', and tho of unita have boon derived from tho 

noodle of tho rt'C(‘iying dial Htops contimotro, tho grannms and tho 

at the lottt»r to bo iiidicatotl, after Hocund, depending n^spoctivoly 

having Ixion fed forward by tho upon oloctiostatic and oloctro- 
oorroct numi H»r of current ill! pulHi'H. inagnotio ndationfl. Stxi C.O.S. 

Abampere, Abcoulomb, Ahlarad* Ab- Units. Th<^ ]>ractical units, tho 

ohm, Abvolt, etc. i'mposod nainos thoV'o^«,otc.,arooonvoniont 

f<»r tho absolutfl C.U.IS. olootro- imdtiploa or Hubmultiploa of tho 

magnoticj units of curront, quantity, latt<T. 

eapaoitanoe, n\sistnno<', e.in.f., et<*. Absorber (in wirt^loss tologranhy, etc.). 
Of. Aht ATARI iM'iiiK, <*te. A dovico for absorbing tlio <morgy 

Abnormally Polarised Waves. Kloe- normally put into tho aerial of a 

trio wav<'H (as uh<hI in wirokiHS tolo- transinittur in a nou-ra<liating eir- 

graphy, etc.), in which the inagnotio ciiit for h'sl.ing purposes, 

component is not at right angles to Absorber, Harmonic. See llAiiMONia 

the plane of ])ropagution, o.g. tho .AiiHoitin<:it. 

waves (puiseiit more particularly Absorber Valve (in Wireless Tolo- 
at night) n'llceled or rofnboted gru[)hy, (‘to.), A 'J' f term ionic V<ilv6 

from t.ln‘ lon-ftsplicrc. (-f. Noit- in a lurouit conl.rollj'd by tlii^ signal- 

MAiiLY I’oLAiUHnn Wavios. liiig key, wliicth absorbs a part of 

Absolute Determination. A dotor- the emwgy of the sysbsu during 

mination of a jihysical (piautity, spiuong |M(ri<KlM. 
ma(l(» directly from tlm fundanuMi- Absorption (of el(*clrio waves). (Jaiisos 
tal standanis of length, mass, and of reduction in amplitude of (de<s- 

time, without comparison with any trio wav<‘s during tninsmission 

provionsly (jalihratod standard of other than (Jr.onhctrical AUenua- 

its own kind. tion. 

Absolute Electrometer. An instru- Absorption, Dielectric. Dinlku- 
nmnt for d(»terminiiig ch'ctric Tiiio AusoiierioN. 

potential by weighing the attrac?- Absorption CooMciont. (I) Of light, 
tion of a chargi^d disc against Ahhoiip'iton Kaotou. (2) Of 

gravity. X-niys. The ratio of the rat.o of 

Absolute Galvanometer. A galvano- chango (with <l<q)th) uf tho i^gen- 
motcr by wiiioh an Absolute sity of X-rays at a jioint in the 
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m] 

medium, to the intensity at that 
point. 

Absorption CoU. An iron-oored in- 
ductor between the two parts of 
a six-phase circuit feeding a 
merctbry-vapyur recHfier, rendering 
it equivalent to two three -phoso 
circuits in parallel. 

Absorption Control. See Absobption 
Modxegatob. 

Absorption Cnrrent. See Anomaxoits 
Chabgino Oubbbno:. 

Absorption Factor. The ratio of 
the Lwminoua Flux (lumens) ab- 
sorbed by a body to that incident 
upon it. Symbol: a. 

Absorption Modulator. A Modul<aion 
apparatus for wireless transmitting 
stations in which the variable re- 
sistance of the microphone pro- 
duces a variation of the radiation 
resistance of the aerial, either 
directly or through an intermediate 
valve circuit. 

Absorption Wavemeter. An instru- 
ment for measuring wavelength of 
received waves by absorption in an 
oscillating circuit tuned to resonate 
with them. The fact of resonance 
can be indicated in a variety of 
ways. 

Abstatampere, Abstatcoulomb, Ab- 
statfarad, Abstatvolt, etc. Proposed 
names for the absolute C.G.3. 
electrostatic units of current, 
quantity, capacitance, o.m.f., otc. 
Cf. Abampube, etc. 

A.O. The usual abbreviation for 
Alkmatiiig QurrenU 

“A” Cord Circuit. A subscriber’s 
operator’s Oord Circuit in a tele- 
phone exchange. 

Accelerating Grid (in a Oathods Bay 
Oaoillograph), A grid, charged at 
a moderate potential, pla<^ in 
front of the screen to accelerate the 
electron stream and to increase its 
energy. 

Acceleration, Automatic. See Axtto- 

MATIC AaOBLaBATION. 

Accelerator. An Anode in a OcUhode 
Bay Tube, serving principally to 
accelerate the electrons forming the 
beam. 

Accelerometer. An instrument for 
meaning acceleration. A direct 
reading electrical accelerometer 
may be made by a voltmeter cou- 
pled through a transformer to a 


ma^eto generator, so that it will 
indicate the rate of change of the 
voltage produced and consequently 
of the speed at which the magneto 
is driven. 

Acceptor Circuit. A circuit consisting 
of a combination of inductunco and 
capacitance in series, ponnitting the 
passage of currents or oscillations 
of one frequency only. (Cf. Re- 
jector CiROCiT.) UhcuI for avoid- 
ing interference in wireless recep- 
tion. 

Accumulator. An (eloctrical) accumu- 
lator, Storage Battery or Secondary 
Batt^, is a group of Secondary 
OeUe, in which the energy of a 
current can be stored chornioally 
during charging and given out 
again eleotrioally during dischargo. 

Accumulator : Alkaline, Anti-sul- 
phating, Drumm, Edison, Faure, 
Halogen, Iodide, Jungner, Lead, 
iNiokel-Cadmium, Nickel-Iron, 
Plantd, and Zinc-Lead, boo Aleca- 
utNE Agoumulatoh, Antxbulpjiat- 

ING AoOUMULATOIt, elc. 

Aoonmnlator Battery. A battery of 
Accumulator Cells, 

Aconmnlator Box. A vossol, usually 
of rectangular form, for containing 
the plates and eloctx'ulyto of an 
aocumulator ooll or several cells 
in separate compartments ; iiuido 
of glass, lead-lined wood, or oollu- 
loid, etc. 

Aoonmnlator Car. A railway, tram- 
way, or road vehicle propelled 
eleotrioally and deriving its energy 
from an Accumulator Battery 
carried thereon. 

Aconmnlator Cell. A single Cell of an 
Accumulator or Secondary Battery. 

Accumulator Container. Soo Aeon- 
MULATOB Box. 

Accnmnlator Grid. Tho lead grid 
which holds tho active material in 
the pasted typo of occuriiulator 
plate. 

Aecumnlator Insulator. Glass or 
glass and oil insulator, upon which 
stand the individual colls of an 
aocumulator battery to insulate 
them from the ground. 

Aocumulator Locomotive. A self- 
oontadned electric locomotive, de- 
riving its energy from an accumu- 
lator battery carried thereon; used 
where contact rails or lines are 



Acc] DICTIONARY OF ELECTRICAL TERMS [Aer 


dangerous or inconvenient, as in 
mines, during constructive work, 
or for shunting operations. 

Acdunulator Switch. See Battkuv, 
Regulating Switok. 

Aoonmtilator Switchboard. A switch- 
board equipped with all the 
necessary swilchgoar and instru- 
ments for controlling tho charge 
and discharge of an accumulator. 

Acetate Wire. Wire with an insula- 
ting covering of cellulose totraco- 
tate. 

Acheson Furnace. An electric fur- 
nace f<n* the ju'odne.tiou of silicon 
carbide, in which tiu' heating 
is obtained by tho passago of a 
heavy current through a central 
core of coko surrounded by tho 
material to bo acted upon, consist- 
ing of coko and sand with the 
addition of salt as a flux and sawdust 
to render tho composition porous. 

Acidometer. A hydrometer for ascer- 
taining tho sp. gr. of the oloctrolyte 
in an accumulator coll, by which 
its condii.ion and tho degree of 
charge can he gauged. 

Aclinic Line* A lino on a magnetic 
map passing through t.h<^ points 
of th(» earth’s surfaci^ whore tho 
Dip or IncUnatwn is sw^ro, and 
forming whsit may be t(*rmod tho 
Magnetic /!]quaU)T. Cf. Isoolinio 
and IsoooNATi, 

Acoustic Sounding. Seo Echo Depth 
Sounding. 

Actinotherapy. 1'iie application of 
ultra-violet rays to curativ<^ pur- 
poses. S<M< AiitiI'TOIal Sunlight. 

Action, Local. Soo Looau Action. 

Action Current. A term used in phys- 
iology for tlm brief and very small 
electric current, in a ruirvo during a 
nervous impulse. 

Active Component. S(m^ Active Cur- 
iiHNT and Active Voltaoe. 

Active Current. Tho compemont of 
an alternating current which is in 
phase with the volt.ag<i, aiel repre- 
sents pow(*r in tiui circuit. 

Active Electrode (in Elocirical I’t*o- 
cipitatitni). Tho eleotroclo k<n)t at 
a high pob^ntial. Also oallod tlio 
Disduvrga Electrode. Cf. J’assive 
Elkotrode. 

Active Material. Tho load oxidos or 
other substances in tho plates of 
accumulator cells, tho chemical 


changes of which effect the storage 
and recovery of the energy of the 
ohargo. 

Active Spark. A term sometimes 
used in wireless telegraphy for a 
pure spark which only contains 
the energy of tho oscillating cir- 
cuit and is not followed by any 
arcing effect. Soo Quenoued 
Spark and Arotng Spark. 

Active Voltage. Tho component of an 
altfimating voltage which is in 
phase with the current. 

Active Volt-Amperes. Th(» product 
of the active volts and tlm current 
or of tho volts and tho active 
auqK>r(‘s, i.o. Iho watts. 

Active Wires. An expression used 
in dynamo design for those parte 
of tho annaturo conductors which 
actually out tho magnotio linos of 
force. 

Acyclic Generator. Soo HomopoiiAb 
Generator. 

Adapter. An applianc<^ for connect- 
ing a pioco of appamtiis fitted with 
one system of terminals to anothor 
with different terminals. 

Adapter: Plug, Short Wave, Socket 
Outlet, and Valve. Stm Plug 
Adapter, Short Wave Adai»tek, 
<iic. 

Adapter Transformer. A single lamp 
transformer arraiigod witli its 
primary terminals to fit into an 
ordinary lamp holder and its 
secondary terminals in th(» form 
of a lamp holder to contain a low 
voltago lamp. 

Adcock Direction Finder. A modi- 
fication of the original closi'd loop 
direction fimhir eni))loyiMg Hpuc‘4*d 
vertical aerials. 

Adhesion. Electrostatic and Magnetic. 
Soo Ei.kotrohtatjo Adhesion and 
Magnetio Adhesion. 

Adhesive Tape. So(« Inuulatino 
Tape. 

Adjustable Condenser. Soo Variable 
Condenser. 

Adjustable Speed Motor. See Vari- 

ahle Speed Motor. 

Admiralty Unit (of Capaciianott). 

Jar. 

Admittance. The reciprocal of Impede 
ance. Symbol : V. 

Aelotropy, Magnetio. See Magnetic 

AELOTROPy. 

Aerial. Tlio system of conductors, 
3 
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supported on high masts or other- ] 
wise, used for radiating and receiv- 
ing elec trio waves in wireless trans- 
mitting and receiving stations. 
Usually connected to earth through 
the transmitter or receiver, except 
in the case of a Frame Aerial. 

Aerisl : Aperiodic, Anti-Fading, Anti- 
static, Artificial, Bsdanoing, Bev- 
eridge, Buried, Cage, Communal, 
Directive, Dumb, Dummy, Fan, 
Flat, Frame, Franklin, Ground, Half 
Wave-Length, Inverted “ L,” Loop, 
Multiple Tuned, Multi-Wire, Omni-, 
Phantom, Quarter Wave-Length, 
Sausage, Screened, Spaced, Sub- 
merge^ “ T,” Umbrella, Unloaded, 
Untied and Wave. SoeApsBioDio 
Aebial, Anti-vadhto Abbiaii, etc. 

Aerial Array. An arrangement of 
wires more or less in the form of a 
fiat screen, or grid used in short 
wave beam transmitting stations. 

Aerial Gable. Gable, usually un- 
insulated or lightly insulated, for 
Aerial Lines. 

Aerial Circuit. All the apparatus 
and connections connected oetween 
the aerial and earth, including the 
aerial itself. 

Aerial Conductor. Any wire or cable 
supported clear of the ground for 
the transmission of current. 

Aerial Current. The r.in.s. value of 
the current in an aerial, at an 
antinode. Symbol ; 1^0. 

Aerial Discharger. A path to earth 
for high-tension surges in a wireless 
aerial which does not interfere with 
the signals ; somotitnes a gas-filled 
tube. 

Aerial Effect. Non-directional dis- 
turbance in a direotionaJ recoiving 
apparatus due to unsyn^etricoJ 
disposition of stray capacitance. 

Aerial Earthing Switch. A switch 
provided for connecting tho aerial 
mroctly to earth and disconnecting 
it from the receiving sot when not 
in use. 

Aerial Feed Impedance. The effective 
impedance of an Aerial as meas- 
ured at a point to which a Feeder 
is connected. 

Aerial Insulator. An insulator, usually 
of poroelaln, for insulating an 
aerial from its supports. 

Aerial Radiation Resistance. The 
component of the Aerial Resist- 


ance due to the radiation of energy. 
Symbol: 

Aerial Resistance. A term used to 
include all effects having a result 
similar to true rosistanco in an 
aerial in wireless telegraphy, etc. 
Including the effect of radiation of 
energy. Symbol: Mae- 

Aerial Switch. A switch for changing 
over the connections of the aerial 
in a wireless telegraph station, otc., 
from the arrangement required for 
transmitting to that required for 
receiving, and vice versa. 

Aerial System. An Aerial and Iho 
whole of its supporting Htruclun^. 
Aerial Tuning Condenser and Aerial 
Tuning Inductance. A variable 
condenser or inductance for tuning 
an aerial circuit to respond to a 
certain wave length. 

Aether. See Etheb. 

After Effect (in a Oondonsor). See 
DrsLEOTBio Absoeption, Resid- 
ual Chabqh, Anomalous Dis- 

OHABGII CUBBENT, oto. 

Afterglow (in a Qas Discharge Tube). 
The persistence of luminosity in 
the tube or on the screen of a 
Cathode Ray Tube after the voltage 
has been out off or the oleotron 
beam has moved away. 

Ageing. A change in the properties 
of a substance which can bo brought 
about mainly by lapse of time, 
but oan sometimes bo acoolerated 
by other means. Thus tho so- 
called agoing effect in traiisfermor 
iron by which the hystorosis loss 
increases after a long jioriod of 
use oan be effected in a short time 
by heating to a suitable tempera- 
ture ; also tho proccHSos by which 
the 8uh -‘permanent Magnetism can 
be quickly got rid of in tho manu- 
facture of ponnanoiit inaguets for 
instruments is sometimes called 
an “agoing” process. See Non- 
AGBING.) 

Agglomerate Leclanohd Cell. A low 
resistance form of Leclanchi Cell 
in which the depolarisor is mad© 
up into blocks and surrounds the 
carbon olootrodo without a porous 
pot, and the negative electrode is 
in the form of an external zinc 
cylinder. 

Agitation of the Electrolyte (in Eloc- 
trodeposition). A more or loss 
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rapid movomont of tho ol(>cti*o- 
lyte towai*da thw oaihodo to in- 
cronse tho porniiHisibk’) raio of 
doposit. Cf. CUiOULATION. 

Agonic Lines. Lines on a magnetic 
map parsing through points on 
the earth’s surfuco wlioro tho 
magnetic Decimation or VaHaiion 
is saoro. Cf. Isoqonal, laocLiNio, 
and AoLitrio Lin^es. 

Ah. Abbreviation of Amjierc-houf. 
Air-Blast Circuit-Breaker. A (Jirmit- 
Jlrcaker in \vhi<*h a powerful blast 
of air is diroeUul up<tii tho gap 
botwoen tJu^ contacts to extinguish 
tlio arc rapidly. 

Air-Blast Transformer. A trans- 
former with forced circulation of 
air over the wimlings etc., for 
c(v>ling purposes. Cf. Aia-aooLED 
TRANSFOaMEU. 

Air-Break Switch nr Circuit-Breaker. 
A switch, et<i., in which tho con- 
tacts are H<^])ai'aUd in air. Of. 
Oin-ISuKAE Switch. 

Air-Calorimeter Test. A method of 
measuring the hwsca in an onoloaod 
machine by iwoertaining tho volume 
of air passing through it and tho 
diHoronci) of terniioraturo at tho 
inlet and outlet afh'r a steady 
state htiR boon attained. 

Air-Comprossor (lijlectric). An air- 
compressor <lrivtin by an electric 
motor such tis is used for many 
])urpoHea wliere it is desirable to 
eoinbino t>he a(lvantng<*s of coin- 
pnvssi'd air working with those of 
el<«etric transmission, e.g. for rail- 
way and other brakes, for mining 
machinery, rock <lrillH, etc., and for 
tho working of various olasH<m of 
pneumatic tools. 

Air-Condenser. A oondonsor in which 
air at onlinary prossuro acts as 
the dioleci.ric. ISee also Com- 
pRESHEi) Aik DieiiECTkiu. 
Air-Cooled Transformer. A trans- 
fonnor not irnmorsed in oil in which 
the cooling air cinuilat'iis naturally. 
Cf. Aiu-Hlaht, ()it.-C()OLi5i>, and 
W AT I'J K-Co OI.K D TiiA NS FO KM E K8 . 

Air-Core Choke, or Ghoking-Coil, 
Transformer, etc. A Chobimj-Coil 
or Transformer with no iron or 
oth4ir magnetic matorial in i(<H 
magnetic circuit. Often used in 
high-froquenoy wirwl<*Ks circuits. 
Air Duct. Soo VENTii.ATXNa Direr. 


Air Gap. A short interruption of the 
magmatic material in a magnetic 
cimuit, such os tho space between 
tho surfaces of an armature and 
field magnet, or tho rotor and tho 
stator in dynamo-electric maohin- 
ory, or the radial depth thereof. 
An air-gap is soimitimes introduoud 
into the magnetic circuit of a 
transformer when it is desirable 
that tho magnetising anq-Kim-tums 
and dux shall havti a linear rtjlation. 

Air-lnsnlated Switchgear. A[)parai.us 
in which tli<* pt‘in(>i|)al insulation 
relied on is that of an air space. 

Air Line. Tho usual form of tedo- 
phoiuj or ttil('gra]ih line mounted 
on insulattors on poh^s, os opposed 
to an undergound circuit. 

Air Space Cable. A form of lead 
covort'd mulbicoro cable, used for 
undf*rground tolephono linens in 
which tho ooneluctoi*s aro sepamtod 
from each otlier by i)ap<nr and dry 
air ; the air space forming the prin- 
cipal insulation. Of. Paj‘EK-Coke 
Cable. Sometimes called Dry- 
Core Cable. Such cables require 
air, dried by })iiiHHing over calcium 
chloride, to be pfnriodically drawn 
through thorn by a Desiccator. 
’’I’Ikw artn of low<'ir <»a[)aeitance iwul 
are elu»a])er than corresfionding 
eabk^s with solid insulation. 

Air Wires. Tho (ionstitiKuit wires of 
an flevaUal *• wireless” tiorial. 
Airway Beaoon. A jiowtnrful light 
to silow tho position of an air pt>rt 
or »)nierwis(» to mark a nuite for 
night Hying. Hometimes a revolving 
lH*ain from a “lighthouse’* and 
Hoinetirnes alixt'd beuin from a pro- 
jector. Tlun nuldisli light fi*oin a 
Nmn Lamp has jMlvaiitagos of 
betbnr pi'iiotration of fog than white 
light. 

Aislometer. A form of (deetrostatie 
voltmeter list'd for high-voltage 
iiiHula.t.or testing. 

Alarm, Burglar and Fire. Stne Bufi- 
GLAK and Kxke Alakm.s. 

Albedo. A term sonunt.iuKns used in 
I>hot.ometry for the (hngnne of 
difTusod reiUnoting power possesH<»d 
by a Hurfaou. An ideal white matt 
Hiirfaoo absorbing no light would 
have unit “ allK»d<).” 

Aldrey. An alloy of aluminium con- 
taining magnesium of high tensile 
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strength, suitahle for transmission 
lines. 

Mezanderson Alternator. A high 
frequenoy alternator for^ wireless 
telegraphy, etc., of the high speed 
inductor type, which can give 
frequenoies up to 1,000,000 cycles 
per second. 

Alezanderson System of Phototde- 
graphy. A system of phototele- 
graphy eharaoterised by the pro- 
duction of four grades of strength 
of the dots of which the reproduced 
picture consists, attained by super- 
posing the eSect a varying number 
of times during the four revolutions 
of the drum. 

Alive (or Live). A conductor or cir- 
cuit is said to be ** alive** "whon 
connected to a source of ejn.f. 
Of. Dead, 

Alkaline Acoomnlator and Alkaline 
dell. A secondary battery or cell in 
which an alkaline electrolyte is used. 
See EnisoN and JmsoimR Cjcu:^. 

Allan Cell. An electrolytic coll used 
in America for tho production of 
hydrogen by^ electrol 3 rsis of an 
alkaline solution. 

AU-Eleotric Signalling. Automatic 
or other railway signalling in 
which the signals ore actuated as 
well as controlled electrically. Cf. 
ELaOTBO-PNBUMATlO SlGNALLINO. 

Allen’s Loop Test. A modification 
of VarUy*s Loop Test for Fault 
Localisation, suitable for high 
resistance faults in short lengths 
of cable. 

All-lnsolated Switch. See Shook- 
Pboof Switoh, 

AU-Uains Receiver. A wiroIcsH ro- 
oeiving sot in which all tho iiocoh- 
sary supplies of voltage and curnmt 
arc drawn from the inainn, includ- 
ing high and low tonsion, and grid 
bias; employing Smoothing Oir^ 
ouita and, in the oaao of a. o. supply, 
some form of Rectifier, 

Allotter. A switch wliioh determines 
the order in which a group of 
Selectors in automatic telephony 
shall come into action. 

Alloys: Alnmimnxn, Heusler, High 
Permeability, Resistance, and IHag- 
netio. See Aluhinium Alloys, 
Hbuslbb Alloys, oto. 

Allstrom Relay. A very sensitive 
relay in whioh a slight oefleotion of 
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an extremely light magnetic system 
carrying a mirror, by an electro- 
magnet energised by the weak 
current to be detected, causes a 
beam of light to fall on a selenium 
cell producing a change of current 
thoroiii which can actuate an ordin- 
ary relay. 

All-Watt Motor. A form of induc- 
tion motor with a phoso advancer 
of tho Sohorbius typo built into 
tho rotor, giving practically unity 
power-factor. 

Almalec. An aluminium alloy of 
high tonsilo strength suitable for 
transmission linos. 

Alpha (a) symbol for Absorption}. 

Factor and Decay (foeniei<uit. 
Alpha (a) Particles. Positively 
charged particles, consisting each 
of four protons and two olootrons. 
Of. Beta { B ) Pabtiolbs and see 
Alpha (a) Rays. 

Alpha ^ (oc) Bays. The least pene- 
trating of tho throe principal 
kinds of rays given off by radio- 
active bodies, consisting of pro- 
jected positively churgi^d particles 
travelling at 10 to 20 thousand 
kilomoiors per second. They aro 
slightly dofloctod by a magnetic 
field and are powerful ionisers. Tho 
bombardment of certain atoms 
by those rays can produce thoir 
break up and cause transmutation. 
Of. j?, y, and d rays. 

Alternate Currents. A name used by 
some authors ft)r Alternating 
Currents, 

Alternating. Eloctrio and magnetic 
quantities, such as current, voltage, 
flux, etc., are said to bo ** alternat- 
ing ’* (as opposed to continuous) 
when thoir magnitude successively 
increases to a maximum in one 
dirootion, dooroosos to zero, in- 
oroosos in tho opposite direction 
to a maximum of equal value and 
duoroasoB to zero again, following 
tho same cycle over and over again 
in a regular manner. 

Alternating Current (A.C.) A current 
periodically reversing its dirootion 
of flow (see Altbjbnating) ; usually 
with a wave form approximating 
to a sine curve. The properties 
of alternating ourronta are some- 
what different from those of contin- 
uous currents, and they are largely 
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used for power transmission. 
When such a current is produced 
by free oscillations at the natural 
period of the circuit, it is more 
commonly called an oscillating 
current. Soe also High Fbb- 
QUBSNOY CUBBHJNTS. 

Alternating Current Balancer. An 
autotranHformor or other arrange* 
meat, connected across an a.c. 
three -wire system to maintain 
equality of voltage across the two 
sidoH, or in like manner to bal- 
anoo a tlirec.t current threo-wiro 
system by having the contral point 
of its winding connected to the 
neutral point of a throe -phase star- 
connected reactor connoctod to slip 
rings provided on ono of the main 
generator armatures. 

Alternating Current Bridge. A sixiuial 
form of Wlu'.at^Umc'a Bridge for 
altornal.ing current JtnoOHunuiW'Uts. 
In Home cjw<‘rt a tol<'})hon<i receiver 
or a tlicirmionie voltmeter replaces 
the galvanometer. See SmoitiNO 
Hkiduk. 

Alternating Current Commntating 
Motor. S<^<« CoMMUTATon Motoa. 
Alternating Current Condnotivity (in 
a Condenser). The apparent oc»n- 
ductivity of a oondi'nsor to alter- 
nating curremts os motisured by the 
conductivity which would enable 
a current to pass equal to that 
representing tho diolootrio lossos. 
Alternating Current Generator. A 
generator wineli pro<liie('S Alter- 
natituj (UtrrrtU. Seti rofereiiw^H 
iiiuU^r Ai/ri'iiiNATOR. 

Alternating Current Meter. A supply 
inob^r fur use on alternating current 
circuits. Seo Motob Mktejr, 
Inouotion Mktkr, etc. 

Alternating Current Motor. A rxmtor 
for running on an alt<^rnating 
current circuit. S<m» Induction 
Motor, SyNoinioNons Motor, 
SiNGLn-PriARB Motor, Commu- 
tator Motor, etc. 

Alternating Electromagnet. An oloc- 
tromagnet fod by alternating 
currents, having several properties 
not p()HH(»sHed by tlire<ft cur- 
rent oleotrornagnots, such os 
repolling motal rings, otc., owing 
to tho reaction of eddy currents 
induced therein. 

Alternation. A term sometimes used 
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to signify that part of the change 
in an alternating current during 
which it rises to a maximum and 
falls to zero, i.e. half a oumplete 
Oyde. Cf. Period. 

Alternation Phonometer. An instru- 
ment for comparing soutids, in 
which tho output circuits of similar 
rocoivors uro coniicotod to a single 
final output stage throiigli two 
valves which are blocked alUir- 
nab^ly by an ind<*peiulent oscillator 
to give a ilickor fWToct. 

Alternator. An AUertuUiihg Gurrvnt 
(hmvratar. Tliis tenn is sometimes 
limited to Bytbchrotioiut A.C. 
Gmeratora. 

Alternator : Alezanderson, Bethenod- 
Latour, Compensated, Compound, 
Disc-Type, External Armature, 
Flywheel Type, Goldschmidt, Hey- 
land. High Frequency, Homopolar, 
Inductor, Inner Pole Type, Internal 
Field, Magneto, Monocyclic, Mono- 
tooth, Mnltifrequenoy, Overhang 
Type, Panohronous, Polyphase, 
Reaction, Revolving Armature, 
Revolving Field, Single-Phase, Syn- 
chronous, Three-Phase, Trunnion 
Type, Turbo-, Two-Phase and 
Umbrella Type. Si>o Alexandbr- 
soN Alternator, Bisthenod- 
Latour Alternator, etc. 

Altitude Meter, Hot-Wire. Sck> Hot- 
Wire Altitude Meter. 

Alndur. An aluminiiun alloy, con- 
taining magnosium, of high truisilo 
strongtli, sni table for transmission 
linos. 

Aluminium. This motal is frequently 
usc»d instuml of copper for overhead 
lines, swltch-boanl eonnecliioiis and 
oilier purposes, on account of its 
weight for ocpial conductivity 
being about half that of copper. 
It cannot howitvor bo jointed quite 
HO ojisily, and is liable to corrosion 
near the sea. Owing to tho con- 
stant proHozico of a thin ILlin of 
oxide on its Hurface, which has an 
appreciable insulating i>roperty, 
bare aluminium coils can bo luudo 
use of with no furtlujr insulation 
lietwoon turns, and tenqiorary 
hUophono linos can ho made oi iNiro 
aluminium wire laid on tho ground. 

Alnmininm Alleys. Sue AiiDREY, 
Almaliso, Aludur, Monteoal, 
and Teleotal. 
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Alnmininm Fomaoe, An electric fur- 
naoe for the manufacture of alumin- 
ium by the eleotrol^is of bairxite 
in fused cryolite. E.g. the H:£b- 
OULT PUBNACB. 

Alnmininm Rectifier. See Nodon 
Valvb. 

Alnmininm- Steel Cable. Cable for 
aerial lines with a central core of 
steel surrounded by strands of 
aluminium ; used for long spans 
where the tensile strength of 
aluminium is insufficient. 

Amalgamation. In preparing zinc 
electrodes for primary cells, they 
are treated with mercury, which 
dissolves or amalgamates’* with 
the surfskse of the zinc, causing 
iron and other impurities to float 

05 so that Local Action is' avoided. 

Ambroin. A moulded insulating 

material prepared from copal and 
silicates. 

American Syatem (of Transposition). 
A system in which the wires are 
run straight for a number of spans 
and are changed over at deVito 
points varying according to the 
position of the wire or the arm, and 
the position of the arm on the pole. 
Of. Twist System. 

American 'Wire Gauge. See Shown 

6 Sharp Wibb Gauob. 

Ammeter. Shortened and more 

usual form of the word “ Ampere- 
Meter.” An instrument for meas- 
uring current, with a scale gradua- 
ted to read directly in amperes. See 
Elbctbomagnbtio, Moving Coil, 
Indttotion and Hot- Wire In- 

STBTTMBNTS. 

Ammeter, Polarised, Snrge-Orest, 
Twisted Strip and Shunt^. Soe 
Polarised Ammeter, Sxtrgb- 
Crbst Ammeter, etc. See also 
references under Instruments. 

Ammeter Shnnt. See Shttnt. 

Amortissenr. See Damping Coil or 
Grid. 

Amp. Abbreviation for Arryperc, 

Amperage. An expression occasion- 
ally used for the current which a 
circuit is carrying or is designed 
to carry, expressed in cunperes. 
Cf. Voltage. 


Ampere (A.) The practical unit of 
Owrrenl (named after the French 



one tenth of the C.G.S. electro- 
magnetic imit of current. The 
ampere can also be cb^finod os the 
current produced by one volt 
applied to a conductor tho resist- 
ance of which is ono Ohm. See also 
International Ampere. 

Ampere Balance. A laboratory sub- 
standard current measuring instru- 
ment designed by Lord Kelvin, in 
which a sliding weight on a soalo 
beam balances the forco botwoon 
a pair of ooUs enrriod on tho beam 
and a system of fixed coils through 
which the same current is passing. 
Made in several sizos known ne 
Ocnhi-amperct Deka-ampere, Hccto- 
amperc and Kilo^ampere Balances, 
Of. Composite Balance. 
Ampere-Conductors. Soe Ampere- 
Wirbs. 

Ampere Gange. A simple form of 
ammeter for rough purposes. 

Ampere-Hour (Ah.). Tho ooinmorcial 
unit of quantity of cloctncity, 
being that which has possod whim 
one ampere has been flowing for 
one hour or its equivalent (such as 
2 amperes for half -an -hour). This 
unit is used for expressing tho capa • 
city of orcuinulatorH, etc. 

Ampere-Hour Capacity. Tho capa- 
city of an accumulator battery 
expressed in usually 

based on continuous discharge at a 
^ecified rate. Soo also Ignition 
Rating. 

Ampere-Hour Efficiency (of an A(!cu- 
mulator). The ratio of tho quan- 
tity of electricity (in ainporo-hours) 
obtainable during dischargo to that 
put in during charging. Cf. Watt- 
hour Efpioienoy. 

Ampere-Hour Meter. A supply 
meter which takes into account 
only the average curnuit piissing 
and tho time, irroHpootiv(»ly of any 
changes in voltage, ovon though it 
may bo graduated to road lew- 
hours at an assumed constant 
voltage, e.g. Electrolytic Meters 
and Motor Meters with permaiumt 
magnets. Special forms of ampor- 
hour motor are used for moasuring 
tho input and output of ucouinu- 
lators. 

Ampere-Meter. See Ammeter. 

Ampere’s Bucket. A pivot<td motallic 
cylinder surrounding a magnet polo 
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to d(un(.»natrato rotation of a 
curront round a inaj^iiot. 

Ampdre’s Principle. Tho mutual 
attraction and i' 0 ])ulHinn of parallel 
wiroH canyin^ ourronts in th<i Kanm 
or opposite (lii’i'ctioiLM res|H actively. 

Ampdre^s Rule. Tho following rule 
to romoiuher tho direction in which 
a inaguotic noodlu is doflocti'd by 
current — if u man is Rwimming 
with tho currtULt and is facing the 
noodle, the North si^oking polo will 
bo dellt^chul towanls his loft hand. 
Iiiv'e also “Snow Kulk.*’ 

Ampdre’s Table. An oid-fashionod 
piece of oxporLinontal apfiaratus 
in which a pivoted Ioojt of wire 
cfurying a current is employed 
to demonstrate tho attraction be- 
twoou a magnet and a current, 
etc. 

Ampere’s Theory of Magnetisation. 
The assuiiiptiou that magnetic pro- 
pi'rty is duo to circulatory cturcuit 
witliin tho niolecuk^a of tho magnot. 

Ampere-Turns. Tho product of the 
numbi'r of turns (convolutions) 
composing a coil and the number 
of ain]Mu\<H Hewing tlirough it. 
It forms a ooiivimient practical 
unit of Magnetomotive. Force. 

Ampere-Turns, Gross and Field. See 
Ciiosa Ampkiik-I’uiins and Fim.n 
AMIUflRM-TlTIlNa. 

Ampere-Wires. An (‘Xfiression some- 
tinioH used in dynamo design for 
tho product of tho number of 
oondui'tors, per slot, per pole, <»tc., 
and the current in ampi^rtw carried 
by each. 

Amphoteric Electrolyte. An oloctrolyto 
which can l>e dissocialod in two 
alk^rnative ways. 

Amplification. Hoe 

Amplification, Audio-Frequency, Class 
B, Dual, Energy, High Frequency, 
Linear, Low Frequency, and Radio- 
Frequency. bee AliDIO-KltWQlIKNUV 
AMl»nil''n’ATI()N, (lliAHS 11 Ampm- 
FiOATioN, <•{(•. Si'O also reftuH'UceH 
under AMiM,n''iiou. 

Amplification Constant or Amplifica- 
tion Factor (1) of a tlu^rrnionic 
valves. Th(' ratio boiwiMin the 
slopes of the anode <'.urr(uit*grid 
voltage and the anode current- 
anode voltage curvi'H under identi- 
cal conditions. (2) Of an ainpltfier 
in general. Tho ratio bo tween tiio 
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changes of current voltage or 
powder on the input and output 
sides. Symbol : fi. 

Amplification of Modulated High Fre- 
quency. A method of wiivless tele- 
phony transmiflsien, particularly 
for large broadcasting stations, in 
which Cftoke Control is not em- 
ployed directly upon the main 
oscillating circuit but u])on a small 
scale. Tlio output is thcei ampliliiKl 
but several high frequency stages 
until tho riiqiiisito jiowtir for tho 
aerial is rt'aclied. 

Amplifier. An aiiparatus capable of 
delivtTing a variable current in 
which the scale of the variations 
is much greater than that of tho 
variations in the o.m.f. supplied 
to it ; and thus capable of being 
used to reinforce or “amplify** 
tho effect of weak oloctrioal 
oscillations ; employed fur this 
puri)oso oxtimsivoly in wireless 
telegraphy and in both wiroloss 
and lino tolephony. tiomotimos 
called a Magnilier, 

Amplifier: Cascade, Contrast, Note, 
Magnetic, Microphone, Multistage, 
Polystage, Powor, Resistance, Resis- 
tance-Coupled, Resonance, Speech, 
Thermionic, and Valve. 

(Iasoadw Ampmitikr, Contrast 
Ampuikiwr, oU^. See also reforeiieon 
under AiynM.ii'KiATioN. 

Amplitude. An oxpn'Hsion sometimes 
used for (lie peak value at- 
tained in eitli(‘r (lin*cLion by a 
quantity executing ])CTiedie oscilla- 
tions, such as an alternating cur- 
rent, and sometimi's for the sum 
of the positive and nt'galive values, 
CHiKHually wlu»ii equal. The latter is 
])refera))iy eallc'd Double Amplitude, 

Amplitude Distortion. Alteration of 
the ipiality of n^priMlueed sound in 
wirek'HH tele])hony due t.o ri^pro- 
diiction of dilTtM'eiit ainplitudes at 
tho same frequ<*iicy in different 
ratios. Some writt'rs use the tierm 
to inclinh'i b'Teguv.ncy Distortion 
aiul to distin/piish from Dhttse. 
Distortion. 

Amplitude Factor. See Pkak Factor. 
Analogous Polo. Tlie part of a 
Ff/ro- fUbictric Crystal which ].)e- 
c<imes jxisitivoly eloctriliod wIkmi 
tho temporatun^ is rising, and 
negatively oloctrilhxl when tho 
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tempeTSkture is falling. Cf. Anti- 
logo trs Pole. 

Analyser, Harmonio and Sound. See 
BUemonio Analyses and Sound 
Analyses. 

Analysis, Electromeirio. See Eleo- 

TBOMETBIO ANALYSIS. 

Anaplioresis. JSlectrophoreais in 
which the particles in question 
pass towards the anode. Cf. 
Cataphosesis. 

Anchor, Conductor Bail and Side. 
See CONDUOTOE Rail Anohor and 
Side Anchor. 

Anohor Gkip. A small protective 
spark gap in the aerial circuit across 
the powerful surges when 
transmitting can jump without 
damaging the receiving instru- 
ments. 

Anchor Poles or Towers. Poles or 
towers supporting overhead linos, 
which take the stress along the wire 
and prevent longtitudinal move- 
ment. 

Ancillary Jacks, Lamps, etc. Addi- 
tional jacks, lamps, etc., all con- 
nected to a subscriber’s lino, on 
different panels on a telephone 
switch-board by moans of which 
any one of a number of opomtors 
who happens to be disengaged can 
attend to a subscriber’s call with- 
out loss of time. 

Anderson’s Bridge. A bridge method 
of measuring inductance in which 
the inductance to be rneasurod is 
inoluded in one bridge arm with 
a condenser between the opposite 
battery terminal and a point 
between the galvanometer and a 
resistanoe in series with it. 

Anelectric (or Non-electric). Old- 
fashioned term for a body which 
does not beoome electrified by 
friction, i.o. the reverso of a Jh^ 
eJeePrio or a Conductor. 

Anelectrode. An old-fashioned term 
for tho positive polo of a battery. 
Cf, Cateleotbodb. 

Anelectrotonus. The condition of 
decreased irritability assumed by 
a nerve near the positive olootrode 
when a constant current is passed 
through it. Cf. Oatblbctrotonus. 

Anemometer, Glow-Discharge and Hot 
Wire. S<»o Glow-Disoharge Ane- 
mometer and Hot Wire Ane- 
mometer. 


Angle, Polar or Pole. See Pole 
Angle. 

Angle of Lag. The angle by which 
the current in an inductive a.c. 
circuit lags behind the voltage 
producing it. See Phase Differ- 
SNOB, Power Factor, etc. 

Angle of Lead. (1) The angle by 
which tho current in an a.c. 
circuit leads in front of the voltage, 
e.g. when the circuit is of con- 
siderable capacity. (2) The angle 
by which tho brushes in dynamo- 
olectrio machinery have to be 
shifted from the geometric neutral 
position to compensate for arma- 
ture reaction and to ensure spark- 
less commutation. 

o 

Angstrdm Unit. A unit of length 
sometimes used for wavo longtlis, 
etc., equal to 10"® centimetre. 
Cf. Micron. Abbreviation; A. 

Animal Electricity. Tho power pos- 
sessed by certain animals of giving 
powerful electric shocks to thoir 
enemies. See Bel (Eleotrio), 
etc. 

Animal Magnetism. A tonu some- 
times used to doscribo psychic 
phonomona which really have no 
conneotion with magnetism. 

Anions. Tho dissociated parts of 
molecule, or Ions carrying nega- 
tive charges which during oletrco- 
lysis move towards tho Anode. 
Of. Cations. 

Anisotropic Conductivity. Conduc- 
tivity which is different in differ- 
ent directions in a body. Cf. 
Unilateral Conductivity. 

Annual Variation. The changes in 
tho earth’s magnetism corrtvipond- 
ing with the earth’s movoinent 
round tho sun. 

Annunciator. Soo Indicator. 

Annunciator Drop. See Indicator 
Drop. 

Anode. The pole or olootrode 
through which, aocortling t.o th(’> 
old convention, the current 
an electrolytic cell, vacuum tulx^ 
or other piece of apparatus, i.e. the 
Positive Pole, where the electrons 
leave tho medium. In the ease of a 
primary coll, tho electrode through 
which the current enters the elec- 
trolyte, i.e. the zinc or other nega- 
tive pole is sometimes called the 
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“ Anode.” From Qreok words 
meaning literally “ the way up.” 
See alHO Plate. 

Anode, Supplementary and Zero- 
Point. S(Mi Supplementary Anode 
and Zero-Point Anode. 

Anode A.G. Conductance. Therecip. 
rocal of Aimio A.C. Resistance. 

Anode A.C. Resistance (of a Ther- 
mionic valve). The ratio of a 
small changt^ in ancKlo voltage to 
that of anode current, all other 
qiiantiti<^H Uung constant. Symbol : 
^o* 

Anode Battery. The battery which 
HUpplicH a high direct current 
voltage between the anode and 
the catluKle of a Tkermionic Valve. 

Anode-Bend Rectification. Anode 
rectification by a tlicrmionic valve 
in which the grid pottmtial ia so 
adjusted ihat the valve works in 
the n'gion t)f the lower bend of the 
anode-ciirr<*iit charaeteristio. 

Anode Circuit. See Plate CinotiiT. 

Anode Circuit, Tuned. St^e Tuned 
I*LATE Circuit. 

Anode Conductance. 'Pho reciprocal 
of Anode Jirsistaniu’. 

Anode Converter. A small Co^ivertcr 
for obtaining a high continuous 
curn'iit voltage for the anode cir- 
cuit of n thi'rmionic valve. 

Anode Coupling, Tuned. Se(j Tuned 
Anode Oooplino. 

Anode Current. 'Piio ionic current 
flowing lN>t\ve<Mi the aiiod<^ and the 
oth<w t<*riniimi.s in a tluM'iuionic 
valv<*. Se<' al.s<» 'Piieiimionio 
thiRRENT. Hyrnhol : /„ <ir 

Anode-Current Characteristic (of a 
I’herinionie. Valv<i). A e.urv<» con- 
lUMdiiig .sitiiuitaiKMUis steady valtu's 
of (1) anode-c.urreiit and gri<l- 
vohag<' and (2) aiUHl<^-<‘iirr<‘tit and 
anod<»-voltn.g<', all oI.Ikm* variahl<*s 
nMuainiiiu iMirislaii t. (If. (Irid- 

CtlltltEN'l’ ( ’lIARAiTEIUHTIC. 

Anode-Current Surface (of a 'rixw- 
mionic Valv<»). A surface otuin.sst- 
iiig coonliua(<iM mpresent iug simul- 
taneous values of anodo <Mirreiit, 
anod(^- voltage and gri<l-voU.age. 
Cf. Grid (hiuuENT Sureaoe. 

Anode Dissipation. 'I'lie |>ow4>r 

ahsorlKxl iii li<*ating th<* anode of a 
Thermionic I 'alve. 

Anode D.C. Resistance, 'rhe ratio of 
a— (T.52()3) 


the steady anode voltage and 
anode current all oth«w quantities 
b<ung constant. Symbol ; R^. 

Anode Effect (in Elootrolysis). A 
sudden drop of the current due to 
the formation of a film of gas on 
the anode. 

Anode Glow. A slight glow seen on 
the anodo of a vacuum tube at 
high dogrooB of exliaustion but dis- 
appearing wIkui tho gas pressure 
is bolow 1/10,000 of an atmo- 
upher(L 

Anode Impedance. A term for what 
is bettor calhid Anode A.O. resis- 
tance. 

Anode Modulator. A mo<lulator in a 
wireless transmitting apparatus 
which acts by applying variations 
of tho microphone cuiTcnt to the 
anodo circuit of tho oscillating 
valvo througli a modulatirhff valve 
circuit. Soe Cuoke Modulator. 

Anode Pic kling - Il^mioval of surface 
impurities from metal ol)j<‘ctH by 
making tJu>m act os tho anodes in 
an ideclrolytic cell. 

Anode Rays.' Scf^ rosiTivio Rays. 

Anode Rectification. Rectification of 
a thermionic valvo iu which tho 
oscillations to ho rectified are ap- 
jdied t.(> thcj Plate Circuit. Cf. Grid 
Keutikioation. 

Anode Resistance (of a Thc^rmionic 
V'alv'<^). SiMf .Anode A.C. Rehiht- 
ANOEIUUI An<»DE I).(\ ReHIHTAN<U'3. 

Anode Resistor. K(ic Rehistanoe- 

(UpA<MTAN('E Cokplino. 

Anode Tapping Point. 'Phe point on 
the inductance in tint main oscil- 
lating cinuht of a vailvo truns- 
inittor coniKK'.Usl to tlu^ anode of tho 
valv(L 

Anode Voltage (m a ’’{'’hermionic 
Valve). 'I’be voltages Isitwtxui tho 
aiuKh^ (plal.e) and Mie ix^gative 
terminal of I. In* lilam<*nt. Symbol: 
r„ or 

Anodic. Sec Ml,EeTiU)NE<jATiVE. 

Anodic Oxidation. 'I'iie (*l4X!trolytic 

prodiK'tion of a film of oxide on a 
motal. 

Anodic Production of Solids. MI<*<i(.ro- 

<l<‘poHilion of an iiisoluble eom- 
poimd of 1.b<4 iix'tal of tim anodo 
111 an 4*l<*cl rolyl ii* <*cll. 

Anolytc. part of tho chnitrolyto 
m an olc<itrolytlc c<»ll in close prox- 
imity to tile anode. Cf. Catuolyte. 
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Anomalous Charging Current (in a 
Oondeaser). The gradually deoreas- 
ing ourrent which oontinues to £ow 
into a oondonser after the Normal 
Qhar^g Owrmt has oeased (in 
addition to any normal or anomal- 
ous conduction ourrent) due to the 
effect of so-called Dielectric Absorp- 
Hon. 

Anomalous Conduction (in a Con- 
denser). The property of a con- 
denser of permitting a varying 
current to flow through it, ropre- 
senting energy not recoverable on 
discharge in addition to the 
normal and anomciLom charging 
currentB and the normal conduction 
current. 

Anomalous Conduction Current (In a 
Condenser). Tho vaiyiiig com- 
ponent of current which sometimes 
flows through a condexiser due to 
Anomalous Oonduebion. 

Anonudous Disoharge Current (in a 
Condenser). The current which 
continues to flow from a condenser 
due to the effects of so-called 
absorption, etc., after the normal 
discharge current has oeased. 

Anomalous Displacement. Tlic oleo- 
trio Displacement in a condenser, 
due to the anomalous charging 
current and representing energy 
recovered gradually after tho nor- 
mal disoharge in the anomalous 
disoharge ourrent. 

Anomalous Magnetisation. An irreg- 
ular distribution of magnetisation 
where consequent poles exist as 
well os two main poles. 

Anotron. A vacuum-tube rectifier of 
the cold cathode glow disohai^ 
type with a large cathode of sodium 
or other material and a copper 
anode. 

Antenna. See Aubial. 
Anti-Gapaoiiance Switch, Valve Hold- 
er, eto. A switch, valve holder, 
etc., for wireless apparatus, de- 
signed to have as little capacitance 
as possible. 

Anti-Cathode. The “target” in an 
“ X ” Bay Tvibet where the rays are 
produced by the bombardment bf 
the Cathode Stream. 

Anti-Coherer. See SELF-KBSTomNa 
OOHEBBIB. 

Anti-Fading Device (in Wireless Be- 
oeivers). An arraxigeinent to com- 


pensate tempo raiy luss of signal 
strength due to f^ing, o.g. Auto- 
matic Volume Control. 

Antifatigae Device (m 'rmiLsmission 
Lines). An attachniont to a lino 
conductor at its poiab of HUMiuaisiou 
to take tho bonding and HluMiring 
siross produced by vihralioii of 
tho conductor, and to prevent 
mechanical ftiihirti tUic to f.itigiio. 
Cf. Anti- Vibration Devjohi. 

Antidyne Circuit. A circuit for a 
Th^mionic Oscillator in which 
Reversed Coupling is used Ixaweon 
the plato and grid circuits. Cf. 
Obthodyne and Uiikoovne Cir- 
oxTira. 

Anti-Fading Aerial An m rinl dtt- 
signed to omit riiditition clii«*iiy at 
low angles to avoid inttM’fen iuso 
with tho ground waves of ilown- 
coming waves reflected from tlm 
ionoflphero. 

Anti-Inierference Condenser. A con- 
densor connected across a motor 
or other pioco of apparatus to 
smooth out tho effect of current 
iiTegularities duo to its working 
which produces intrirforouc(» in 
neighbouring wiroU^ss receiving 
apparatus. 

AnmogouB Pole. The part of a Pyro- 
JBJlectrio Crystal, wliich lu^eotnos 
negatively oloctrified wlh>n tho 
temperature is rising, and positively 
oleotrifiod when tho temporal uro is 
falling. Cf. ANALouoirs L’olk. 
Anti-Miorophonic Valve Holder. A 
holder for thermionic valvi's, sup- 
ported on springs, etc., to iiiinimiso 
the communication of nu'chanical 
vibration to tho filament and thus 
to reduce liability to microphonic 
noise. 

Anti-Hodes. Maximuni points in sta- 
tionary waves or ose.illatjoiis in a 
conductor, also called Tjoups and 
Internodes. 

Anti-Secondary Grid. An additional 
Qrid in a thermionic valve k<^]it at a 
suitable voltage riOativi'Iy to th<^ 
anode to prevent SecotuUiry Emis- 
sion. 

Anti-Spr^ E^m. A floating film of 
a spooial kind of oil on tlio surface 
of the ©lootrolyto in accumulator 
cells to prevent the formation of 
acid spray by the bursting of bub- 
bles. 
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Anti-Static Aerial. An ivoritil arnizi^nd 
to diiniiuidi tlui ulliot of loud iiLt4>r- 
foiHwico uikL otlior parasitic wavos 
by HjM^citil bcrocniiig aud <JtIi*u* 
prociUitioiiH. 

Anti-Sulphating Accumulator. A 

load OK‘.ouiiiu!at.oi‘ in wliicli llio 
posilivtt and iio^ativo plab'S arc 
st'puraU’d by a nioiubrano |hii*iiio- 
ai)io to ions but not to inobsait*.'., 
IbuH provviitinjj; uooi'ss of oxy^'tMi 
to llio ii'‘t'a|.iv<i piiiUis. 
Anti-Vibration Device (in Tnuis- 

ini.'isioii Lijkm). Soiuo form t>f 
imM'liaiiical iIjmiiiht lo lossrii vibr:*.- 
tion in o\’orliraii <'oiu!u<‘tors. 

Anti-Vibration Lamp-Holder. Se e 
ANTi-MioiuiiMioNia LAMi*-Kori)iou. 
Aperiodic Aerial. A t^nn soinotinu's 
appliod to an iu‘rial circuit with no 
tuiiinfr arran^onu nts thio'<*in, in- 
dnctivoly coupled to a tuned 
Cl limit. 

Aperiodic Circuit. A circuit which 
can have no natural period of 
osoillatiion, i.u. whore 4cL is less 
than li^G (wJioro L is the induct- 
anc(s li the n^aistance and 0 the 
capacihinco in faribds.) Cf. Oscii^ttA- 
TINO OlllCUIT. 

Apenodic Instrument. An indicating 
instruiiiiuit such as a jralvanoinetor 
is said to bo “aperiodic,*’ when 
movitij^ aystmii has no natural 
pi'i'iod of Hwin;' and thurofero cannot 
take up oscillations befori^ coining 
to rest in a now pouitiou. Cf. 
Ukau Hisat. 

Aphensescope. See IvroKnKOTOsaopii:. 

“A” Pole. A support for overhead 
liiU'S, nuuhj of two wooden poles 
braced together, touidiing at the 
top and siilayed afiart at tlio 
bottom, Cf. “IL” J*()1 jIj3. 

Apostilb. A naino sometiiiK^s given 
to the unit of hrighl.noss otherwise 
known as the IawUh'H due to its 
valiK' of I/« atilh. 

Apparent Edlciency. Thu ratio of 
the output of a piece of alternating 
current u[)parutus in true watts 
to th(^ input in volt-ainpores. 
Apparent Impedance. The ratio of 
voltage to current under such 
special conditions ns those of short 
circuit of an alU^niator. 

Apparent Inductance* *i'he value of 
the indiietaiuu) wliieh a (Mill in an 
oscillating circuit wouUl have l<o 


produce the same oscillation fro- 
queiuty as an actual coil, if it had 
n<» M f- CapaciUmcii. 

Apparent Power. Tho product of 
voltage and curiimt irrospeotivo 
of tho xiower-factor, in an alhirna- 
ting current circuit, oxxirossod in 
volt-amperes. 

Apparent Remanence. The Human- 
ence as observtsl iii the case of an 
ojxsi iiiagiietio Cii'ouit such 
that of a horseshoe or bar magnet, 
wh«‘i‘e tliiM’e is coiisidi)rable si'lf- 
tleiiiagiietismg forei*. (If. Tuuk 
ItlOMANIHNOf:. 

Apparent Resistance. Imckoanoii. 

Apparent Watis. Aim'aiuont 

howifiii. 

Apple-Shaped Dia^^ram. See Dia- 

OUAM OK ItKUKiCTlOCi. 

Appleton Layer. An jonihi d layer ill 
tlm upper atmosphere, consider- 
ably above the KiMtdly- Jlfaifiaidn 
lAhijv^ and of giitaUs* hut variable 
ciHctrical density, c.ajiable of caus- 
ing the retleetion of w'aves of 
length hx) short to he reflcctisd by 
tho Jvcnelly-IJeavisido Jayiir. It 
may Ihi r(>igarded as I sung divided 
into the “|i\” Inyi'r, about 180 
km. up, I'xisting only in the day- 
tiiius and the more lasiv'ily ionised 
“Kg” layer, about 250 km. up. 
Applied E.MJ'. or Applied Voltage. 

Me,e Imcukhhkd Voltaujc. 

Arago’s Disc. S<'o Auauo’h Kota- 

TIONS. 

Arago’s Rotations. In cix])erimoiit>H 
oonduc.Uid before tlio diHCovcry of 
induced cur^'nt^^ by Karaday, 
1). F. .1. Arago (17S0-1852) foiiiwl 
tliat a rotating eep|»<-r disii, under- 
neath a |)ivoUid ma^Miet, liMuled to 
ilrug tile magrinl. remid willi it os if 
tiu're witri'some ac.tien analogous to 
friction biitwei'ii them. 'rhi» exiniri- 
iiieiit wns su|)p<>se(l, at tlu^ time, to 
indiciito t hat magnet ism could bo 
predu<*.ed by mere rotary luotion, 
but the <*rrec.t is nsvlly due to the 
reaction of the inilueed JUdily 
OitrrvntH. 

Arbitrary Units. Units not dopen- 
dont upon any relationshix> with 
absolubt uriit4^, such as the (obso- 
lete ) i:iiamonH or Jacobi Units of 
resistunGit. 

Arc. Tho passage of a ourronb 
hotween two separati^d olcotrodus 
i:i 
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of oarbon or other material 
through the ionised vapour pro- 
duced by their volatilisation. Tms is 
accompanied by great development 
of heat, and temperatures as high 
as 4,000*’C. are produced. The 
brilliant light from the heated 
electrodes, and to some extent 
from the aro itself, is used in arc 
lamps ; its heating effect is used in 
electric furnaces and electric weld- 
ing. (Discovered by Sir Humphrey 
Davy, 1778-1829.) 

Aeo : Carbon, Dnddell, Flame, Flam- 
ing, Flash, Multiple, Polar, Pole, 
Poiilsen, and Singing. See Carbon 
Aro, Duddell Abo, etc. 

Aro Deflector. (1) A magnetic sys- 
tem employed to control the 
position of the aro in an aro lamp. 
In some projector lamps, tl^ 
consists simply of a curved piece 
of iron which is rendered magnetic 
by the current through tl^ arc 
itself. (2) A plate of fire-proof 
material employed to confine the 
aro formed on breaking a circuit 
at the contacts of switches, 
controllers, etc., also called Arc 
Shield. 

Aro Fnmaoe. An electric furnace, 
in which the heat is produced by 
an aro between carbon electrodes 
or between an electrode and the 
molten charge in the furnace. 
See HiiBOPi.T Furnace, Qibod 
Fubnaob, Stassano Furnace, 
etc. 

Aro Furnace, Direct and Indireoi. See 
Dibeot Arc Furnace and In- 
DmEOT Arc Furnace. 

Aro Generator. Apparatus for pro- 
ducing electric waves for wireless 
telegraphy and telephony by the 
Aro System, 

Arc Lamp. An apparatus provided 
with automaino or hand regulated 
mechanism for controlling the 
position of carbon or other elec- 
trodes so that an aro is maintained 
between them for the useful 
production of light. The mechan- 
ism has two fimotions : to strike 
the arc by bringing the tips of the 
carbons together and to separate 
them by a short distance as soon 
as the current is established, and 
to feed them forward as they 
bum away and thus to maintain 


the correct length of the aro for 
steady burning. See also Arc 
Lighting. 

Aro Lamp : Automatic, Beck, Blon- 
del, Brake-Wheel. Bremer, Carbon, 
CLutoh,Differential, Enclosed Flame, 
Flame, Flaming, Focusing, En- 
closed, Hand-Belated, Hot-Wire, 
Inolined Carbon, Intensified, In- 
verted, Jandus, Luminous, Maga- 
zine, Magnetite, Open, Open Flame, 
Regenerative, Series, Series-Wonnd, 
Shunt, Titanium Carbide, Tungsten, 
Twin-Carbon, and Vertical Carbon. 
See Automatic Aro Lamp, Beok 
Aro Lamp, etc. 

dAro Lamp Carbon. A carbon rod to 
be used as an electrode in an aro 
lamp, made by an extrusion pro- 
cess from a 'mixture of several 
forms of finely-divided carbon with 
a binder of tar or similar mate- 
rial afterwards baked. Sometimes 
with a core of other material and 
sometimes with the addition of 
chemical substances. See refer- 
ences under Carbon. 

Arc Light. See Arc Lamp. 

Aro Lighter. A constant current 
dynamo specially constructed for 
the supply of current to a number 
of aro lamps in series. Well-known 
examples in the early days of aro 
^hting include the Thomson - 
Houston spherical armature ma- 
chine and the Brush discoidal 
armature machine. 

Arc Lighting. Lighting by means of 
Arc LamYps, The earliest form of 
electric lighting, first demonstrated 
publicly about 1844 in Paris, but 
not Tised on a commercial scale 
till about 1880, now largely super- 
seded by metal filament lamps. 

Arc Ligh&ig, Series System of, and 
Rectifier System of. See Series 
Aro Lighting and Beotifier 
System op Aro Lighting. 

Aro Lighting Dynamo. See Aro 

Lighter. 

Aro Process (of Nitrogen Fixation). 
The process in which nitrogen from 
the air is directly oxided by the 
heat of an electric aro to form 
nitric oxides which subsequently 
form H NOj by contact with water. 
See Bibeeiand and Eyre, Sohoek- 
HBRB, MoSOIOKI, PaULING, ISLAND 

and Kilburn Soott Furnaces, 
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and cf. Cyanidb and Synth ktio 
Ammonia Pbooesses. 

Arc Rectifier. (J) A ritcllfior in which 
an arc Htruck btiiwwn nuitahlo 
eloctri)d<w iw ho controlJod as to 
during the currcMit wuv<» in ono 
direction only, tho Marx 

Kectifier. (2) A stylo of rocl.iHtir 
similar in principle to tlie ther- 
mionic rectifier except that tho 
cathode iu heated by tlw^ (iurnjnt 
itHolf and not by an ©xtornnl houkm?. 

Arc Relay. A relay dopendint? on tho 
variations in btihaviour of a mer- 
cury vapour arc according to tho 
potential of an additional (electrode. 

Arc Shield. A partition of iire-proof 
material to confimi th(i arc pro- 
duced by breaking lioavy cun'ttnts 
in oontrollerH, contactora, circuit- 
breakem, etc., in order to prohjot 
noighl)ouring apparatiw from 
damage. Also called FlaHhguard 
or lia/rrier. 

Arc Stream. Tlio Htrcam of nega- 
tivoly charged Jons which procoedH 
from the Cathode aoroHH the 
intervening space to the Anode 
in an arc, an<l accounts for its 
conductivity. 

Arc System of Wireless Telegraphy. 
A Hyrihwn in which ConHnuoits 
Waves are jirodueod hy conin^cting 
an Oscillatvntj Circuit to an arc of 
special character ho that tulvantage 
in taki’ii of cerl.ain relatituis h<'- 
twoen the ’current, through tlie 
arc and tlu» v«)ltago botwi^en itH 
eleclrod<iH to jireclucc^ an insta- 
bility n^Hulting ill the continuance 
of oHcillatioiiH. See DunnKLu 
Ako, l’(Hii«SKN A lie, ete. Arc syH- 
toiiiH on t he saine g<'ii(u*al [irincipioH 
hut (liiToring in rhdail, an* known 
under tlut nani<*H of J’oulHeii, 
Elw(?Ih 1\*hifunUen, l<’e(l(*ral (U.S. 
Navy), Colin ih'ancts Moretti, 
Rulun<‘r urul Dubilier. 

Arc-Stream Voltage. A t<'rni iwisl 
in ^Irc WvliHiuj for tlie voltage 
drop along the arc-Hl.r<'ain itwlf, 
net- iucludiiig the dropH at tlie 
ehM'trede.s. ( T. 'riUIK-AllO VohTAUK. 

Arc Suppressor. S«'e Pktmichion (^om. 
Arc Transmitter. A wireh'SH trarm- 
mitting a[>paratiiH eiiiployn an are 
as the Houixte of t.he oHcillations (seit 
abovo). Cf. Si*AJiK Tbansmittisu 
and Valve Tuansmitteh. 


Arc Voltage, True (Electric Welding). 
{3oo Truk Ana VoLTAOid. 

Arc Welding. Systems of eloctrio 
welding in which tho localised heat 
is produced by an arc, oithor 
hetwoon a movable oloctrodo and 
th<» work itself or lietwoen two 
Hoparale idectredi'S. 

Arc Welding, Carbon, Metallic, an<l 
Shielded. S<‘e Carkon Arc VVeld* 
iNo, Metallio Aro Wej.uinu, etc. 

Arcing (of a switch, etc.). Tho pro- 
duction of an are across the con- 
tacts when they arc so])arat<*d to 
break tho circuit, resulting in the 
burning away of the oontaots and 
other damage if allowed to pc^rsist. 
Special arrangements are therefore 
adopted to pn'veiit the conti nuance 
of any are ft>rmod in this way. 
See Quiok-Bbeak Switch, Mag- 
netic Blow-out, Arcing Horns, 
Arcing Tips, etc. 

Arcing Back. K<>e Bac'k-Eirino. 

Arcing Contact. S43e Auxiliary 
Contact. 

Arcing Ground. An expression used 
for a temporary fault to earth 
(ground) on a transmiHsion Rynteiii 
due to an are forming betwiMin a 
line conductor and an earthed fit- 
ting, Htartcd by a voltage surge or 
otherwiHo. 

Arcing Homs. Diverging, upwardly 
projeotiiig exhmHiouH nimilar to 
thoHo (d the well-known Horn 
Arrester^ attaoh<ul to tho <u»nt.acl.H 
of a Hwitoli or circuit-breaker. I’ho 
arc formed on breaking th<^ ciriuiit 
travels rapidly to tho topH of tlm 
horns wlu'ro they are widely sep- 
arated and extingui.sheH itself. 

Arcing Horns, Insulator. Sc>e Inhit- 
liATOR Aiuuno Nouns. 

Arcing Ring. A metal ring meuiit.e(l 
at tlie end of a Ht-ring of iiiHulator 
iiiiiUs to take the ant of a (hvHh-ovi'P. 

Arcing Spark. A tiTin HometinutH 
used in wii*eleHH t.eh'graphy for 
an insunktieiitly ciikuicIkmI spark 
in which an aro ((rawing curnmt 
direct from the transforiiutr follows 
tlm original spark. See Deionisa- 
tion. 

Arcing Tips. Il<m(twahle ])i(t 0 (tH of 
Gn.rl)oii,or ether matitrial, attac'hed 
to th(3 contacts of switches, cirouit- 
hmakers, etc., to take the arc 
on breaking circuit. 
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Arcing Voltage. The voltage below i under tension over mica insulation 


which an arc cannot be formed 
between given electrodes under 
given conations. 

Arcronagraph. An apparatus for 
recording the exact cycle of current 
and voltage occurr^ in the circuit 
supplying a welding arc, during 
the nuking of a weld, in order to 
gauge the quality of the weld; 
employing a thermionio valve as 
relay. 

Armature. A piece of iron either 
with or without a winding which 
is attracted to or moved r^atively 
to a permanent or electro-magnet ; 
thus including : (1) The piece 

of iron or Keeper commonly kept 
across the poles of a permanent 
ma^et to avoid the self demag- 
net^ing effect of leakage lines. 

(2) The iron portion which is 
attracted by the electromagnet in 
electromagnetic mechanisms such 
as BeUst Belays, Oontactora, etc. 

(3) The iron-cored portion provided 
with a winding of wire or other 
conducting system which rotates 
between or is surrounded by the 
poles of the field magnet in a 
direct current Dynamo, Motovt 
or similar machine, or in a station- 
s' field Alternator, (4) The sta- 
tionary portion composed of an 
iron core provided with a winding 
in which the current is induced 
in a revolving field alternator. 
The expression also includes the 
moving conductor systems in 
certain of the older designs of 
alternator in which the revolving 
portion did not contain any iron, 
and is also occasionally employed 
for a conductor acted upon by 
electrostatic forces 'as in an 
Influence MacMne, 

Armature: Bar-Wound, dosed Coil. 
Ooreless, Disc, Disooidal, Drtun, 
** H,” Ironlfiss, Open Coil, Pdlaiised, 
Bing, Shuttle, Siemens, Single 
Wound, Slotted Gore, Smooth Gore, 
SpherioiU, Stationary, Strip-Wound, 
Tunnel-Wound, and Wire-Wound, 
See Bab-Wottnd Abmatube, 
Globed Coil Abmatubb, etc. 

Armature Bands. Bands of steel 
wire, etc., over an armature to keep 
the conductors in place against 
centrifugal force ; usually laid on 


and held by clips as well as being 
soldered together. 

Armature Bars. The copper con- 
ductors of rectangular section 
which take the place of wires in 
armatures with few conductors 
per slot. 

Armature Coil. Tho portion, forming 
a unit of an armature winding, 
consisting of one or more turns, 
which commences at one com- 
mutator segment and terminates 
at another. (For different kinds 
of armature coils, see Coil.) 

Armature Conductor. Each single 
wire or bar extending from one 
end of an armature to the other. 
An armature winding is spoken of 
as having so many conductors 
r slot ; usually double the nmn- 
r of the turns per coil. 

Armatuxe Core. The laminated body 
of an armature, usually consisting 
of slotted core disos or plates, with 
or without special insulating ma- 
terial between them to nunimiso 
eddy-ourronte, held tightly be- 
tween end plates. 

Armature Core Discs. Complete cir- 
cular laminations, usually ready 
punched with slots, for building 
up armature cores. 

Armature Core Discs, Segments. See 
Seomektal Core Discs. 

Armature Core Plate. The special 
quality of sheet steel or iron used 
for armature cores. 

Armature Core Plates. Soo Abmatuae 
Stampings. 

Armature Ducts. Channels in the 
armature core provided for the 
circulation of cooling air. 
Armature End Connections. The 
portions of an armature winding 
which join individual conductors 
in drfierent slots together at the 
end of the armature, and thus do 
not themselves cut the lines of 
force. In wire-wound armatures 
they form parts of the coil them- 
selves, but m bar wound armatures 
they are separate portions con- 
nected up in place. 

Armour damp or Gland. A clamping 
arrtmgement to ensure met^lic 
contact between the armouring 
wires of a cable and the body of a 
junction box. 
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Aimatare End Plates. The sub. 
stanbinl plak^H wliich olainp the 
laminations fli'iiily t< >gothor by- 
bolts ; or, in small anuaturcH, by- 
nuts on tlio shaft. 

Armature Head. AaiuATuat: End 
Platk. 

Armature Keys, (l) K<«ys to provtmt 
an Armatura Corey Sleave, or Spider 
rotating on tho shaft. (11) Woodon 
or other strips in iiotclios in tho 
slots to hold tho arnmturo con- 
ductors against (scntnfugal force. 
Also calli'd Slot Wodtjes. 

Armature Puncbings. Soo Auai vruuic 
Sta ai iMN(;s. 

Armature Beaction. Tlio modiiica- 
tiou in tho dist.rihution of tho flux 
duo to tho ariuaturo ainpora tiiriis. 

Armature Sliaft. Tlio slmft or spindle 
upon which, in small arniatiiros, 
tho corn discs am asHoinblcd, or 
in largo arinaturos, tho sluovo 
or Hpi( Utr is carriod. 

Armature Sleeve. Tlu^ sUh^'o, usual- 
ly of cast iron, upon which tho 
laminations aru tvsHomblod to form 
tho core in inodium sizi^d machiiu^s. 

Armature Slot. One of tho axial 
channols in tho surface of annaturo 
coroH in which tho cou<hictors aro 
placed ; usually forinnd by tho 
|)nnching of n'gularly spaced 
notohi's in tho con^ plak^s before 
assoinhly. See Oi'iiN SliOTs, 
Oloski) Slots, R alf-ouosed Slots, 
otc. 

Armature Spider. A civsting with 
spokes upon which tho laminated 
core is built up, carriod, iu tho case 
of largo arinatiin^H, by the shaft. 

Armature Spindle, See Akmatuue 

SlIAb’T. 

Armature Stampings. The fuiislKMl 
plates or dise.s from whiuh tho 
core is hiiilb up. 

Armature Winding. The compluto 
syslem of iiiteroonnooted con- 
ductors carriod by an armaium, 
and connive, tml, in tho ensu of 
direid cuniuit inaohiiios, to tho 
commutator. 

Armed Lodestone. . A Lodeatona fitted 
with iron p<iIo-pie<xis, or “helmet,** 
to ooncotU.rato the lield. 

Armoured Cable. Cable, gonorally 
intended to bo laid diroctly iu tho 
ground, covorod with Armouring, 

Armouring (of a cable). An external 


covering, usually made of stool 
Wire or bands, to give mechanical 
protool.ioii. 

Arm: Bracket, Brush and Ratio. 
See JiuACKET Arm, IIkusu AitM, 
<»tc. 

Armstrong Circuit. A wireless receiv- 
ing circuit in whiidi Itvtroaction is 
iiumIo use of to impmvo the sensi- 
bility. 

Armstrong-Orling Detector. Soo Ca- 

PILLARVr lJi'JTICt1T( »U. 

Arno Meter. A speiMally arranged 
elocLricity supply meU'j* for a 
systitiii of charging in which tho 
power-factor is takiMi into account 
by making a charge at a lowi^r rate 
for the wattk'ss curnwit. Part of 
tho resistance of tho voltage cir- 
cuit in the moU'r is ri'plaoed l>y 
an induet aiice producing a lag, a, 
ao that El cos (^ - a) is measured 
instcMul of El (Mts 

Aron Meter. An electricity supply 
meter in which two clock rnovo- 
monts are employed, connected 
through a dilTereiitial gear to a 
counting train. Tho relative 
rates aro control loil according to 
tho cumuit jxwssing by the action 
of a coil wiiieli slows down the 
])ondulum of one of thmn. 

Array, Aerial and Beam. Hi e Akriai. 

Ahray and Hkam Aruav. 

Arrester. An apparatus provided 
to divert to earth siiddiui dis- 
charges duo to the elTect of light- 
ning of othi^r surges of excess vol- 
tage without allowing l.lie curnuit 
iu the (Mrcuit to fellow 1 ho dis- 
ehargo to earth. 

Arrester : Confined Discharge, Comb, 
Electrolytic. Gap, Garton, Horn, 
Lightning, Multigap, Spray, Surge, 
Water-column, Water-jet and 
Wurtz. SiHi (loNKiNKi) Disoiiarue 
ARRKHTER, (.lOMU Arrkhtkr, otc. 

Arrestor. Aiiermitivi^ sjH'lliiig for 

Amaier, (Si'o nohi uiitler Starter.) 

Arrival Curve. A curve showing Iho 
manner in whicli tint current iin- 
]>ulsn receiviui at the end of a title- 
graph cable, of considerable ntsist- 
ance and capaiMi.aiice, gradually 
builds up to its final valuit. Honio- 
timoH culled Kelvin (or Thonuion) 
Arrival Curve. 

Articulated Locomotive. An ulcotrio 
locomotive, ooinjjoscd of inoro than 
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one unit, eaioh mth its own main 
frame, ooupled together to give 
flexibility to the wheel base. 
Aitifloial Aerial. A eombination of 
capacitance and inductance equiv- 
alent to that of an aerial, used to 
test tiaDBxnitting apparatus with- 
out radiatinjg waves. Also called 
Dunymy Aerial. 

Artifloial Daylight. ** Artiflcial ** 
Hght) of approximately the same 
spectrum or composition as day- 

AxtSldial Lbie. A combination of 
resistors, inductors and capacitors 
as a network, having the same 
constants as an actual telegraph 
or telephone line. 

Artifloial Load. A liquid or other 
resistance capable of dissipating 
a large amoirnt of energy, for test- 
ing generators under full load 
conditions. 

Artiflftiftl Magnet. A magnet of 
steel which has been mametised 
as opposed to a NcOrural Magnet or 
Lodeatorw. 

ArtfAcfal Sunlight. Idght from special 
arc, mercury vapour or other 
lamps particularly rich in ultra- 
violet rays; having considerable 
health-giving and curative pro- 
perties when suitably applied. 

"A” Side (in Telegraphy). The 
double current circuits in quad- 
ruplex working. Of. ** B ” Smu. 
Association C^ble. Insulated cable 
constructed accordins to the 
standards of the Cable Makers 
Association. 

Astatio (Galvanometer. A ^vano- 
meter in which the moving part 
consists of a pair of ne^es 
magnetised equally in opposite 
directions, one or both of which 
are deflected by the current in 
fixed coils. See Astatio System. 
Astatio ITeedle. The needle of an 
astatic galvanometer or similar 
instrument. 

Astatic S^tem. A ma^etio system 
in which the polarities of the 
component portions are arranged 
to cancel one another, so that 
there is no resultant polarity, and 
no directive force is experienced 
in a uniform magnetic field. See 
Astatio GAnvAKOMBTEB, Bbooa 
Galvaitometbb, etc. 


Asylum Switch. See Looked Coveb 
Switch. 

Asymmeter. An instrument consist- 
ing of three movements suitably 
combined so that current or voltage 
symmetry of a three-phase system 
can be indicated by a single obsor- 
vation. 

Asymmetric Conductor. A conductor 
of different conductivity to cur- 
rents flowing in different directions. 

Assyxnmetrical Effect (in Wireless 
Telegraphy, etc.). See Lack ok 
Symmetbt Ebbob. 

Assymmetiical Voltage. Apol^haso 
voltage system in which the instan- 
taneous sum of the voltages in 
the various phases is not always 
zero. 

Asynohronous Condenser. An induc- 
tion motor combined with a 
phase -advancer used for power- 
factor improvement. 

Asynohronous Generator and 
Asynchronous Motor. See 

ASYNOHBOKOnS MACHINE. 

Asynchronous Machine. An alterna- 
ting current motor or generator 
which does not have to nm 
at a speed which is an exact 
multiple of the frequency of (i.e. 
in synchronism with) the circuit, 
e.g. an IndiLction Motor or an 
induction generator. The term 
Noti-Synchronotta is sometimes 
preferred. 

Asynchronous Spark Gap. A Botary 
Spark Qap without provision for 
the sparks to occur at definite 
points in the cycle of the a.o. 
supply. 

A.T, Abbreviation for Ampere- Turn. 

Atlantic Cable. A submarine tele- 
graph cable laid in the bed of the 
Atlantic Ocean. Although the 
first Atlantic enable was laid in 1858, 
permanent telegraphio communioa- 
tion was not established between 
Britain and America until 1866. 
There are now 15 oables aoross 
the Atlantic. 

Atmospheric Disturbances. See At- 

MOSPEEBIOS. 

Atmospheric Electricity. The eleo- 
tric potentials which exist in the 
atmosphere. It appears that the 
earth has a permanent negative 
charge of about 700,000 coulombs, 
replenished in an unknown way. 
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while a Ions of charge corresponding 
to a current of 1,000 amperes 
through the aiinosphoro is going 
on. This produces a potential gradi- 
ent averaging about 150 V(3lts per 
metre at low altitudes, but is sub- 
ject to groat and irregular diurnal 
variation and even change of sign, 
apart from temporary effects of 
rain and thundei'storms. 
Atmospherics. The irregular signals 
which are received in wireless 
telegraphy and are liable to 
interrupt ordinary communication, 
due to stray electric waves and al- 
terations in the electrical state of the 
atmusphoro, caused mainly by dis- 
tant thunderstorms and sonudimes 
perhaps by aiiroml and other 
cuiToiits in the uppt'r atmosphere. 

Atom. The unit of nmttor from wliich 
nioloeules art' made up; consisting, 
according to the Jiutherford-Bohr 
timory, of a numbor <»f KlcUrom 
or units of negative c*l(H!tri(?ity 
revolving in olliptioal orbits round 
a nucleus (unnpos<*d of J^rototta 
and Nmtrothtt. Ol.her tlK'orit's 
conceive of tli(' oub'r syxb'in as an 
electronic, cloud. 

Atomic Hydrogen Welding. VV<^Iding 
i>y an intensely hot iiaiue, pro- 
du(^(>d by (be r<>coml)ination of 
hydrogiMi atoms \vhi<ih have botm 
dissociated liy passing through an 
electric arc. 

Atomio Number. The numixu' of 
ol<*otrous cintulating in orbits 
around th<^ niiciciis of an atom (not 
including any which may form part 
of the nucleus). (If. Ma.ss Numukii. 
Atonic Interrupter. An inlormpUtr 
for induction coils, etc., which can 
he otljusted over a wide range of 
froqiU'iKiy. 

Attenuation. Thi^ diminution of the 
amj)litii(lo oF <‘lect.ric \vav<is at pro- 
^•cssivc distanci's from tho source 
including in the (lasi' of wavi'S pr<»- 
pagahuL along h'li^phonn lines or 
cables of eousiderabic capiM'itaM<M\ 
when it results in (iiminishixl 
audibility. (Cf. DisToimoN.) 'riio 
ath>uuation dui' to a lino is <fx- 
[ircHsed in Nvjnrs or livla or in 
terms of miles of Stnmiard (Uiblv 
to which the lino is iiquivalent. 
Attenuation, Geometric. iSi'c Ciioo- 

METBIG AttIONUATION. 


Attenuation Compensator or Equaliser. 

A combination of rosistance, induo- 
tanco and capacitance to coinpon- 
sato for tho variation of attenuation 
with frequency in a line. 
Attenuation Constant. The property 
of a cable on whicli tho amount 
of attenuation produced dopentlH, 
measun^d b y V { i F + 

p »LG)\} where li 
= resistaiieii ])er mile, p = 2nn 
(n = fn^quency), Z/= inductance (in 
henries [wr mile), (7== capacitance (m 
farads per mile), and /Ssa dioh^ctric 
conductivity (in mhos per mile). 
Tho ationuation constant can also 
bo dofinod as th(» reciprucal of tho 
length of tho lino in which tho 
amplitude is reduced in the ratio of 
2.71828 to ono. 

Attenuation Factor. The ratio of 
the received amplitude to the 
initial amplitude, moasurod by 
qUX whore a = tho aitonuaiioii 
constant of tho circuit and x = 
tho distance. 

Attenuation Lengt^. The pruduot 
of tho attiuiuation constant and 
tho h'ngth of tho lino in miU)H. 
Attenuator. A resistor iuti'oduced 
into an oseilialing eirouit to n^duee 
tho amplitude of tho oscillations 
thoivin. 

Attracted Disc Electrometer. See 

A BHO LUT K K L K I rC Il( ) M KT K II. 

Attraction,Electrostatic and Magnetic. 
Soo Klkotbostatio ArriiAOTioN 
and Maoniotiu A'immiaotion. 

A. U. Soo .^NosTiifiM Unit. 
AudibUity. 'riio dogri'o to \vhi<*h a 
particular signal is aiidihlo in a 
tolophono reixovor, in wiroloss 
telegraphy ; measured in praetico 
by aseertaiiiing I he msisi.anee of 
a Hluiiit, /S*, which imisl. be put 
across a tolophonit meiMver of 
nwistaneo li to render the sound 
only just audible. The audibility 
thou e<pials 

Audibility Current. 'I'ho minimum 
Audio -current wbieli can give a dis- 
tinct signal at a partieiilar freciuency 
in a given tolophono nu?oiver. 
Audible Ringing Signal. Seo Kino- 

IN<i 'rONK. 

Audio-Current. The aliernatingcom- 
])onent in a lioliqilioiie current, i.e. 
tlio component repnisouting ilio 
B) 
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Moduiationa without the Oarrier 
OwrrenL 

Andio-Freduency. A frequeuoy with- 
in the range at whioh telephone 
currents can produce audible 
sounds in a receiver, i.e. between 
about 25 and 10,000 cycles per 
second. Of. Voion Feequbnoy. 
Andio-Fieduency Amplifloation. The 
use of one or more amplifying 
stages in the audio -frequency 
circuit or a wireless receiver or 
r^io gramophone, sonietimea com- 
bined^ in the latter case with 
Negative Aiitomatie Volume Oon~ 
trolm 

Audio-Fiequenoy Redifiusion. A 

form of Wire Broadcasting in 
which a programme is picked up 
from a wireless broadcasting sta- 
tion and supplied by wire circuits 
to subscribers* loudspeakers. 
Andio-Fiequency Telegraph System. 
See VoiOB Feequeinoy TbiiEgraph 
System. 

Aodio-Frequeney Ttansformer, A 
transformer for use in audio-fre- 
quency circuits, e.g. a Tbkbiphoni: 
Tbansfoeioir or a (low frequency) 
Inthbvalvb Teanbfobbosb. 
Audio-Frequency Wire Broadcasting. 
See Audio -Fee QUENOY Rediffxj- 

SION. 

Ai^oxneter. An instrument for test- 
ing the sensitivity of the ear to 
sounds of varying pitch, depending 
on a ^^mionio osoUlcitor capable 
of a wide range of frequency and 
variable calibrated output. 

Audion. The name given by L. de 
Forest to the early form of three 
elMtrode moderate vacuum T^er- 
miomo Valve used by him as a 
wirel^ detector and amplifier. 
Aura. See Bdue Glow. 

Aurora Australis. Sec Auboea 
Bobeaus. 

Aurora Borealis (or Northern 
Lights). The glow, sometimes 
amounting to a brilliant arch in 
the sky with flickering streamers, 
seen in the direction of the North 
Pole in northern latitudes, imdei 
certain conditions, due to electric 
discharges in the rarefied upper 
strata of the atmosphere at heights 
above 70 km., possibly caused by 
streams of electrons emitted by 
the sun towards the magnetic poles 
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of the earth caiising dissociation of 
oxygen. The corresponding elloot 
in the case of the South Polo is 
called Aurora Australis. 

Austin Formula. Tho field sirongth 
in microvolts per metre at a dis- 
tance Z) kilometre from a trtms- 
mitting aerial of effective height h 
and wave-length A and aerial cur- 
rent i equals y-i- 

(120 TT hijXD)6 -o-ociaDV A 

Auto-Capaoitive Coupling. Coupling 
of two circuits by means of a 
Capacitance common to both. 

Auto-Condfinaation. A method of 
applying Diathermy in which tho 
patient lies on an insulated slab 
and acts as the common olucii’ode 
of two capacitors in series. 

Auto-Condenser. An air-condonser 
fitted with a movable intermediate 
electrode from which a variable 
potential can be tapped off. 

Auto-Converter (or CM.B, Con- 
verter). A single commutator con- 
verter with sep£krate poles and 
brushes for the dynamo and motor 
sides, acting as a continuous 
current transformer of variable 
voltage ratio. (Applied in an 
eleotrio automobile system to 
regulate the voltage applied to the 
motors ^ automatically in inverse 
proportion to the current taken, 
in order to limit the draught uf 
power from the battery and to 
avoid waste of power in resistance. 
When used iu this way it has been 
called an electric Valve. ) 

Autodial. An appliance enabling a 
subscriber to an automatic ttdo- 
phone exchange to call a limited 
number of habitual numlnirs by 
single pressure on a key which 
causes the required train of calling 
impulses to be sent. 

Auto-Galvanic Corrosion. Corrosion 
of metals due to electrolytic action 
independently of on external source 
of e.m.f. 

Auto-Electronic Effect. See Shot 
Effect, 

Autodyue (Wireless) Transmission. 
The arrangement of a Thermionic 
Val/ve transmitter with the induct- 
ances in the grid and plate circuits 
formiag a common coil or Auto- 
transformer. The term autodyne is 
also sometimes used for Endodyne, 
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Autodyne Reception. Soo Endodyne 

REaBl*TION. 

Auto-Heterodyne Reception. See En- 

DODYNE RkOEPTION. 

Auto-Inductive Coupling. Coupling 
of two circuilH by itiouns of au 
induotanco conitnon to bulh. 

Auto-Manual TelepUone System. Sih) 
Semi-automatic Exchange and 
Telephone System. 

Automatio Acceleration. Control loru 
of blootrio loGoniotivos, cars, oLo. 
aro said to bo arran;.'<id for **' auto- 
matic accclor.ition,” when tlM» 
starting rivsistaiioos (11*0 cut out 
in progivsrtivo Hti'i)M by automatic 
eloctromagnetiu inraiiH >is tho 
H])oi*(l of tho motors, and their 
back o.m.f., riwH, without further 
movrnmiit of tho controllor handle. 

Automatic Arc Lamp. An arc lamp 
in which the striking of tho arc 
and tho feeding of tho carbons 
tog<»tht»r is olTocUul by oloctro* 
magnftio or other means witliout 
noooBsity for hand adjiwtmtMit. 
Cf. Hand llEauLATEU Aiic 
Lamp. 

Automatic Arc Welding, Weld- 
ing procoHsoH in whi<!h tho work 
forms one olcictnido ivnd tlio otlw^r 
1 b mounted in a holder ])rovide<l 
with m<^chauism wherohy the 
longth of an arc is maintained 
constant. 

Automatic Circuit-Breaker. A GirciUt- 
breaker controlled by tii<i curroiit, 
etc., thermally, olctctreinagimtic- 
ally, or otherwise, which opens the 
circuit when certain prodoturmined 
conditions have been n^dised. 
Soo OvEiiLOAD, Minimum, He- 
VBllHE ClTIlllENT aild TiME LlMlT 
ClKOUlT-H HE A 1 C Elia. 

Automatic Controller. A controllor 
arranges I to provide for AutoniaHo 
Acedaration, 

Automatic Cut-Out. A term soimt- 
tiiiies a[)pliod to tho smaller classe^s 
of AutornaHc Circuit-breaker. 

Automatic Direction Finder. A dow^ 
lopiiumt of the Jiobinson Wirelcas 
Direction Fituler, in which the 
galvanomottT is replaced by a relay 
system controlling a motor mn- 
ploycid to n)taU» the direction -find- 
ing ooila until a ba]anc<^ is obtained 
and thus to keep an indicator on 
tho bearing roquiivd. See also 


Direct Keadino Dirj'ICtion 
Finder. 

Automatic Electric Lighting Plant. 

See Automatic Cl e n e it a t i n a 

1*I.ANT. 

Automatic Fault Signalling. See 

Fault Siqnallinu Nemavoukh. 

Automatic Field Suppressor. Seo 

FiKLI> SUIM'RESHOJt. 

Automatic (ilaln Coutrol. (•nntroi (tf 
tile niiiplilieRfion fuetor of re- 
tx'JitorM, JiiiLpliHeni, <'te., in line i.nd 
win lesM lelepheny upon (he pnn- 
<npje di'McriU'd iimlm’ Anionialic 
Volmue (U)u.trol. 

Automatic Gate Lock (in Electric Lift 
Control). A loi^k lo lift-gates which 
is releiisi'd only wlien the car is at 
rest at tlie lain ling and the control- 
lor is in tho olY position. 

Automatic Generating Plant. A sm al 1 
{Hitrol-eli^eirio ov other ihmvraUng 
Set in conjunction with a battery, 
equipped with switch gi‘ar eoii- 
trolloil automatically by wlays 
HO that tile engine is started 
up (by the dynamo acting tom- 
TMirarily as a mol.or) when tho 
battery voltage falls l>ulow a 
certain valuis and is wtopj-Mid when 
it rises to a value contis ponding 
to the battery being fully charged. 

Automatic Interrupter. An int>or- 
ruptor like tho ordinary Trembler 
or Hammer Interruiitcr of an 
Indnvtiun Coil, worked entirely 
by tlie current which it inb'rrupl-s. 
Cf. Motor Driven Interrupter. 

Automatic Lift Control. A system of 
control in which a singiit operation 
(by push button, or otliorwise) 
directs the car to a partieiilar land- 
ing and eauHi^H it to stop tliore 
without any furliior eonlrol opora- 
tiuu. 

Automatic Lift Control, Directional 
Collective, Group, luterceptive 
CoUectivo and Selective Collective. 

Hi'O DiREUTIONAL (lOLLEOTlVE, 
Automatio Likt (’ontrol, (Iuoup 
.\UTOMATI fJ LiKT t’oNTROL, otl^. 

AutoMtic-Monitor. A relay-operah'd 
varialiie capacitor serving to keep 
the fretjueiicy of a portable wireless 
trausmitler iMinstiuit. 

Automatic Reversible Battery Booster, 

yoe Keverhihle Booster. 

Automatio Ringing. 'J'ho arrange - 
munt of tolopheno exchange 
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oonneotions, wheieby a c£^ed sab- 
soriber’s bell rin^ automatically 
as sooa gus his line is oonneotea, 
without the operator having to 
manipulate a special key. 

Antomatio Boutiner. An apparatus 
used in automatic telephone ex- 
changes for carrying out the 
sequence of operations required 
for routine tests automalicfidly. 
Automatic Scrutineer. An apparatus 
used in machine telegraph syatema 
to indicate automatically when 
adjustment is required owing to 
inequality of the marhing and 
apaoing currents or if phaae-creep 
is taking place. 

Automatic Signalling. Systems of 
railway sigiialling, usually con- 
trolled electrically, in which the 
signals are automatically put at 
d^ger when a train is on the 
section of the line in question. 
Automatic Starter. A motor starter 
in which the starting resistances 
are cut out in progressive steps by 
electromagnetic or other means as 
the speed of the motor rises with- 
out any further attention on the 
part of the operator. Of. Auto- 
Stabteu. 

Automatic Starting Resistor. A 
starting resistor with a negative 
temperature-msistanoe coefficient, 
the resistance of which automati- 
cally falls as it heats up. 

Automatic Substation. A substation, 
such as one converting alternat- 
ing current to direct current for 
railway working, controlled by 
automatic switchgear without the 
presenoe of an attendant, so that 
the converting plant is set going 
as soon as me voltage drop in 
the contact rail or line exceeds a 
certain amount or other conditions 
are realised, and stops it again 
when not required. Cf. Semi- 
Automatic Substation-. 

Automatic Synchroniser. An appara- 
tus which, by means of Belaya, etc., 
ooimeoted to a form of ayn^ro- 
eeope automatically closes the 
switch oonneoting an alternator, 
etc., to the Biu-lBars when syn- 
chronism is attained. 

Automatic Telephone System. A tele- 
phone sTOtem in wlu^ connections 
are made by automatic apparatus 
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in the exchange on the sending of 
certain signals from the subsoril^r’s 
station by a OaUing Dial or 
otherwise. 

Automatic Telephone System: Betu- 
lander. Bypath, Common Control, 
Director, Lorimer, Panel, B6, 
Relay, Rotary, Siemens, Step-by- 
Step, Stronger and Western Elec- 
tric. See Betulandeb Automatic 
Telephone System, Bypath 
Telephone System, eto. 

Automatic Traffic SignaJlhig. Tho 
lighting up of appropriate traffic 
signal lamps automatically either 
to give definite time -intervals of 
priority to the different streams 
or traffic or worked in accordance 
with the approach of vehioles 
wliich actuate road oontacta. See 
Eleotbomatic Tbapfio Signal- 
lino. 

Automatic Train Stop. A catch, 
electrically or electropneumatioally 
worked in conjunction with auto- 
matio railway signals, which en- 
gages a trip cook on a train that 
posses it when the si^al is at dan- 
ger, and thereby applies the brakes, 
but moves out of the way when tho 
signal indicates that ^e line is 
clear. 

Automatic Transformer Switch. Soe 

Tbansfobmbb Switch. 

Automatic Transmission. Methods 
of sending telegraph messages in 
the Morse Code, etc., at speeds 
higher than would be possible by 
hand-worked keys, such as by 
passing a previously punched strip 
through a special piece of apparatus, 
e.g. Wheatstone Automano Tele* 
graphy System. 

Automatic Trolley Reverser. An 
arrangement of the contact line 
of a tramway at terminal points 
whereby tho trolley is automati- 
cally reversed on reversal of the 
direction of motion of the car, by 
running round two curves forming 
an apex at the side, causing it to 
arrive on the other line "wire in the 
reverse position. 

Automatic Variable Voltage Ratio 
Transformer. A transformer with 
tap-changing gear operated auto- 
matically by a voltage regulator to 
compensate for line drop. 

Automatic Voltage Regulator. An 
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apparatus by which the excitation 
of generators is controlled auto- 
matically to give a constant 
voltage at all loads, or a voltage 
having a predetermined relation 
to the load. See TmniLL Rsorr- 
LA-TOR, Th URY RlflOULATOU, etC- 

Antomatic Volume Control (A.V.C.). 

Control of the dogriH) of aiiiplilica- 
tion of a wirolesK rocoivor ho that 
a ooiiHlaut output Htn:ugth is 
maintained notwitlistanding the 
variation in the Htreiigth of the 
received HignalH due to fading. 
This is done by ajiplying a d.c. 
voltage obtaineil by a roctilicti* in 
the output circuit to a control grid 
in the amplifying valve. S<m) alHo 
Delayeu Automatio Volumk 
Control aiul NEiiATiVE Auto- 
matic Volume Contiiol. 
Automatio Wireless Call Device. An 
apparatus f(>r actuating a call boll 
on receipt of a spi^cial Wireless Call 
Signal, usually coiiHisting of a nday 
for starting a soliictor meclianism 
which only permitH of the bell 
circuit being closed wh(*n tho 
signal impulses coincide with tho 
sequouco of closing of the sch^ctor 
contacts. 

Automobile (Electrical). A vehicle 
for ordinary roads drivon by 
electric iiiotom deriving their 
energy from a battery earned on 
tho vehicle. Cf. rETUOL-ELKOTiiio 
Traction. 

Automobile Lighting. I'be lighting 
of the head, side, tail, interior 
and any oth<T laiiqis on an auto- 
mobile I'lectrically ; usually by 
inotallilaiiKnit lamps of low voKago 
6-12 V 0 II.H) Hiipplied with current 
roni an accumulator battery 
which is iiojit charged hy a speci- 
ally constriieti'd dynamo driven hy 
tho engine whciuwor it is running, 
wound to give a iK^arly constant 
voltage over a considorahle range 
of ongino sptMul, and provided with 
an automatic cut-out which dis- 
connects it from tho battery wlion 
the apoi'd falls bi'low tho speed re- 
quired for charging, or with a froo 
wheel arrangeiiioiit allowing it to 
run light |as a motor wlion this is tho 
COSO. In some casus tho head lamps 
arc run dimot from the dynamo. 
In some systems, tlio dynamo is 


combined os one machine with the 
starting motor. See Self-Startbb. 
Auto-Motor Generator. A Motor- 
QeneraUyr for uso as a continuous 
current transformer with both 
armatures ounnuctod in scries so 
that tho action is analogous to 
that of an Auto- Transjormer. 

Autophone. Abbreviation for Auto- 
matic Telephone. 

Auto-Plant. Soo Automatic Gen- 
erating Plant. 

Autoplex Reception. A sysicin of 
wireloss rectqjtion employing a 
siiiglo valve for detection ami high 
and low-frequency ampliilciition 
coniroIUsI hy varioin<«i 4 M*s in both 
plate and grid circuits. 
Anto-Pneumatio Circuit-Breaker. A 
h.t. circuit-breaker wilJiout oil in 
which a jet of air is forced from 
an orifice in thin centre of one con- 
tact by the ai^tion of a piston 
w'hich moves with the contact. 

Auto-Relay. A Relay controlling 
tho Auto-Switdh in high speod 
telegraph Repeater Stations, 

Auto-Room. A Switch- Room in an 
Automatio Telephone Exdiattge. 

Autosorutineer. »Seo Automatic 
Scrutiny Kit. 

Auto-Starter. See Auto- Transfor- 
mer Starter. This abbreviation 
should ho avoided owing to lia- 
bility of confusion with Auttnnatic 
Starter. 

Auto-Switch. An olootrorn agnot- 
ically actuated switch provided in 
intermodiaU» telegraph reiK»ating 
stations to keiqicertaiii connectioriH, 
which are normally o|m»ii, closed 
iw long as a messago is passing. 
Tho apparatus is purposely made 
Hluggisli in its action to avoid 
oiiening tho circuit in tho spaces 
hetwiien signals. 

Auto- Synchronous Motor. A Syn- 
chromniH Motor with winding ar- 
range 1 so that it (‘an ho Hl>art(d ii|) 
ns an inverted induc.tion mol.or and 
allowiul to pull itself into syiiehron* 
ism. Of. Synuimidnouh Induution 
Motor. 

Auto-Transformer. A Transformer 
proviihid with only 0110 winding, 
part of wliicli forms tho hoik mdary, 
while tho whole forms the iiriniary, 
or vice versa. 
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AntcHTransforiner, Earthing and Nen- 
traL See Eabthing AxTro-TBAirs- 

VOBSCEB andNSTTTBAIi Axtto-Tb^jits- 
VOKBCBB. 

Aato^ansfoimer Starter. A starter 
for induction motors in which a 
reduced voltage, obtEuned from an 
Auio-rraTw/ormer is applied, in 
one or more steps, to the stator 
at starting. No rotor resistanoo 
or slip rings are then required. 
Also called Comps nsatob 
Stabtsb. 

Aatovalve. A type of lightning 
arrester depending upon tho use 
of a porous su^tanoe contain- 
ing fl^ly divided conducting 
material. 

Auvert-Ferrand Penuntator. See 

Pbbmcttatob. 

Aludliary Anode. See Orid (of a 
Thermionic Vcd/oe), 

Auxiliary CoiU An additional coil 
in motors, etc., for purposes of 
OompensaHon, eto. 

Auxiliary Contact. An additional 
contact on a switch, eto. ; usually 
renewable, which finally breaks t^ 
oircuit after the main current oorry- 
ing contacts have been separated, 
thus taking the arc. 

Auxiliary Electrode (in an Electrolytic 
Cell). An internal intermediate 
electrode for purposes of voltage 
measurement. 

Auxiliary Lift Motor. An additional 
motor used only for driving the 
lift at alow speeds. 

Auxiliary Poles. See Commtttatinq 
Poles. 

AuxOit^ Spuk-gap. A small spark- 
gap in series with the main spark- 
^p of a sparking-plug in eleotrio 
ignition, either separate or forming 
part of the distributor ; found 
to improve the quality and cer- 


tainty of the spark, particularly 
when there is slight leakage in 
the high tension oiicuit. 

Auxiliary Switch. A switch mechani- 
cally connected with a oircuit- 
breakor, etc., to actuate some auxi- 
liary apparatus wlien tho main 
switch is opened or closed. 

Auxiliary Winding. Any winding 
additional to the main winding for 
a subsidiary purpose, e.g. winding 
used only during starting on tlie 
stator of a Single JPfmse Ituiuction 
Motor. 

A.V.C. See Automatio Volume 

CONTBOL. 

Average dandle Power. See Mean 
Spbebioal Candle Power. 

Averaging Recorder. An energy 
meter provided with a pen arranged 
to be carried round with tho move- 
ment and roloosed and rotumtid 
to zero at fixed intervals, having 
drawn a series of lines equal in 
length to the average power in the 
interval. 

A.W.G. Abbreviation for American 
Wire Gauge. 

“A”-Wire. The wire of a telephone 
line connected to the *‘T**-wire 
within the exchange. 

Axial Ducts. Tho ventilating ducts 
in an armature, etc., which are 
parallel to the shaft. 

Axis : Magnetic and Neutral. See 
Magnetic Axis and Neutral 
Axis. 

Axis of Coninintation. See Dia- 
meter OF Commutation. 

Ayrton-Mather Galvanometer. A form 
of moving-coil permanont-magnot 
galvanometer, with no iron within 
the moving coil. 

Azimuth Compai^. A magnetic 6'om- 
pasa fitted with sights for taking 
bearings. 
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B, Symbol for Magnetic Flax Den- 
»ity jwirl Hu8CQptii)i,Ci '. ; uloo for 
BriglUtiess. 

B.A.Ohm. or B.A. Unit. A uiiit of 
re»iBtutico H^rooil upon as a Htaii- 
darU by tho British AHsooiatioii 
in 1865. oqual to 0*l)rtOC Inter- 
•national Ohm. Cf. Li'30A1j Ohm. 

B. and S. Wire Gauge. 'I’lio “ Brown 
andSharpo” or “AiiK^rican ’* VV'ini 
gauge iistsL for co[ipor wire HiMts 
in Amurica. Tii<* diamob'iivt form 
a guomctrical Hr3ri('H in which Ko. 
OOOO is 0*46 in. and No. 56 in 
0‘U05 in. WiroH of a ])arii(ni]ar 
denomination in B. and S. (?augo 
are slightly Hinallor than those of 
the same denoinination in tho 
British Standard Wire (/ay/f/rt. 

** B ” Battery. A t<' nn UMotl for a hi;Mi 
tension l>ath'ry, nsually coiiHisting 
of ono or nuu’o hlooks of a number 
of dry eolls, used for the anodo 
circuit of a Thermionic Valve. More 
commonly called IH(fh Tension 
Battery. Cf. “A” BA'n’niiY. 

Back (of a Brush), I’roperly th(3 Leav- 
ing Bdgc, but oftt^n used for thu 
Entering Edge., 

Back Ampere-Turns (or (ItMuagnoUsing 
turns). The part of tho urinaturo 
amporo -turns which act in a 
diruction contrary to the main 
excitation. 

Back Contact Key. A signalling key 
with a contact workt'd by the 
bock part of the k<^y lever, behind 
tho fiiUsrum, whicJi keeps tho 
receiving cir<Miit clij.sed when th(» 
key is not depressed. 

Back Contact Spring (in Ti^Iephony). 
A Bpring \vlii<!li malc^s conttwjt with 
a Main Contact Sirring in tlu^ normal 
poHition. 

Back E.M.F. An e.m.f. in a c'ireiiit 
duo to some auxiliary <'!auso in a 
direction 'contrary to llui main 
e.in.f. such as that duo to tlu' 
rotation of a motor armature, the 
efiuot of polarisation in a primary 
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c<dl, or the back e.m.f. of an are. 
Also cail<*d Counter hJ.JM.F. 

Backfiring (of a I\I<»r<niry Vai)oiir 
Rtu't ilier). Siiddtei i'.uliiro uf 
itMUifioi* a<‘tion due to an mternuil 
fault soiiiftinK'S ejuiie'd by < xoos- 
sivi' density of au reiiry vaixnir 

prodinn-d |>y overheating th<» 
cathode. Also ealled arcing hade. 
Back-Goared Motor. A motor uro- 
vidod witli a geariHl eountershaft 
fi>r Hj)ood rediietion meunh'd on 
its fmint). 

Back Pitch. Tlio Wmding Ditch at 
the ond of an armatui-o away from 
the CO nimii tutor. Cf. FjtoNT 

Pitch. 

Back-Plate Lamp-Holder. A Lamp- 
Holder on a eireulur Iniso for scrow- 
ing on to a Hat siirfaue. 

Backward Lead fir Shift (of brushos). 
Angular diH|)laceineiit of brushes 
from tho neutral open circuit posi- 
tion in a din'ction contraiy to that 
of the rotation of the commutator, 
jvs usually roquirod for sparkluHS 
commutation in a motor. Of. 
KoUWAUD JjlOAi). 

Baffle. A Hcrocu surrounding Uie vi- 
brating surCaco in a loud spoaker of 
the cmio type to prevent air wavtbs 
from Ihe front. alTee.ting tb<» air 
presHuro at the back, n^sulting in 
botUn* production of notes of low 
pi tell. 

Baily Furnace. A type of liesint- 
anec Furnace in which lhi» ri'sist- 
anco inatorial consists of crushed 
coko packed between suitable 
carbon eleetroilos : useil for heat- 
ing and nilmating ingots, bars, etc., 
in rolling mills and for annealing, 
ote. 

Bain’s Chemical Telegraph System. 

An early sysU'in of ti'legraphy in 
which the nu'SHages are rei'.orded on 
a strip of paper (duunically pro- 
par('<l wit.h potassinin iodide and 
Htareh, which asHiinH'S a brigiit 

I violot colour wlieii a signal current 

I has passed through it. 
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Bakelite. A synthetic insulating 
material which can be moulded and 
machined or used in liquid form 
fox impregnation, made from phe- 
nol and formed. 

Balance : Ampere, Cend-ampere, 
Composite, Deoi-ampere, Deka- 
ampere, Bu Bois, Heoto-ampere, 
Induction, Edrin, Kilo-ampere, 
line, Thomson, and Torsion. See 

AnfPTT.-nnm BaLAITOII, CbJNTI-AmPEBB 
BAnA 2 TOB, eto. 

Balanced Armatore Loud Speaker. 

A loud speaker in which a pivoted 
armature connected to the cone 
or other diaphragm is surrounded 
by stationary coils between which 
it moves. 

Balance ControL See Tone Contbol. 
Balanced Current (or Voltage). A 
term, used partioxilarly in connec- 
tion with Interference in communi- 
cation circuits for currents (or 
voltages) the algebraic sum of 
which is zero. Cf. Residxjal Cttb- 
BENT (or Voltage), 

Balanced Load. A load in a three- 
wire system which is equally shared 
by the two sides, or, in a poly- 
phase system, where it is identical 
m the various phases as regards 
current and power factor. Cf. 
UNBAliANOED LOAD, OUT OV BaI- 
ANOE, etc. 

Balanc^ Modulator. An arrange- 
ment of two sets of modulating 
apparatus partly in opposition in 
a wireless telephone transmitting 
apparatus so mat oscillations of 
carrier frequency are balanced 
and eliminated and only the Side 
Bands of waves are transmitted. 
See also Uppbb Side Band. 
Balanced Sea Earth. A Sea Barth 
in a submarine cable with the 
earthing core terminating in a 
len^ of considerable resistance, 
such as stranded manganin wire. 
Balanced Three-Phase and Three- 
Wire Systems. See Balanoed 
Load. 

Balancer. A motor generator, trans- 
former, etc., used to maintain, au- 
tomatically or otherwise, equality 
between the voltages on the two 
sides of a three -wire system. 
Balancer : Alternating Cnrrent, Com- 
pensator, Direct Current, Sta- 
tic, and Steam. See Altebnatinq 


OUBBENT BaIiANOEB, COMPENSA- 
TION Baxanobb, eto. 

Balancer-Booster. A balanoor set 
having Boosters for compensating 
for feeder drop coupled to its 
shaft. 

Balancer Field Rheostat. A Rheostat 
for oontroUing the fields of a 
direct current balancer in which 
the ends of the resistance are 
connected to the neutral terminals 
of the two shunt field coils and the 
neutral bar to the moving oontact. 

Balancer-Transformer. An auto- 
transformer oozmeoted across the 
outer oonduotors of an alternating 
current three -wire system with 
the neutral wire oonneoted to an 
intermediate tapping. 

Balancing Aerial. An auxiliary aerial, 
usually at right angles to the 
receiving aerial of a duplex wire- 
less station (i.e. one for sending 
and receiving simultaneously), ad- 
justed so as to balance the efieot 
of signals transmitted from the 
same station and thus to prevent 
them afieoting the receiving aerial. 
Balanoing Capacitance. See Coxtnteb- 

POISB. 

Balancmg Flux. Flux provided in 
a maohine to compensate for 
unequal magnetic pull due to mech- 
anical or magnetio asymmetry. 

Balancing Machine. An apparatus 
for testing the mechanioaf balance 
of a rotating part of a machine 
such as the complete rotor of a 
turbo-alternator, m order to ascer- 
tain the magnitude and position 
of the balance weights required for 
correction. 

Balancing Network. An Artificial 
Line used for balancing purposes. 

Balanoing Bings. See EquALisiNa 
Rings. 

Ballast Resistance. (1) A steadying 
resistance used to limit variations 
of current in a circuit, such as the 
resistance used in series with an 
arc-lamp to secure stable oondi- 
tions, or the resistance of iron 
wire in hydrogen of negative tem- 
perature coefiioient used in series 
with the glower of a Nemst Lamp 
and for other similar purposes. 
(2) In Track Cirouii Signming, the 
leakage resistance across the ballast 
between the two track rails. 
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Ballast Tube. A term sometimes used 
for a ballast resistance of the bulb 
enclosed type. 

Ball-Ended Dlagnet. A pennanent 
magnet for experimental purposes, 
consisting of a steel wire with a 
steel ball attached to each end, 
giving a cIuho approximation to 
the effect of a pole concentrated 
at a point. 

Ballistic Circuit-Breaker. A form of 
very high speed Circuit- Breaker in 
which the fusing of a silver wire in 
a closed vessel produces an arc 
developing a gas pressure suihoiont 
to shoot out a stopper from the 
vessel like a projectile, fbaally 
breaking the circuit under oil. 

Ballistic Galvanometer. A galvano- 
meter in which the moving system 
is of considerable moment of inertia 
and of low damping factor, so that 
it can bo used to measure the total 
effect of a current impulse due to 
such a cause as the discharge of 
a condenser or the sudden change 
in the flux through a magnetic 
circuit, by reading the amplitude 
of the first swing instead of a 
steady deflection. 

Ballistic Method. A method of test- 
iog involving the use of a ballistic 
galvanometer or similar instrument, 
such as the ballistic method of 
determining the permeability of 
magnetic material, in which the 
current impulse induced in the 
secondary winding on the specimen 
when a current producing a known 
field {H) is reversed in the primary 
is measured by the swing of a 
ballistic galvanomotor, and the 
induction (B) is calculated there- 
from. 

Ball-Lightning. See Globttlab 
Lightning. 

Band, Armature, Binding, Fre- 
quency, Side, and Wave. See Anii- 
ATURR Band, Hinding BANU.otc. 

Band Filter, Band-Tahh Kii/riou. 

Band Losses. The energy loss in a 
motor, dynamo, otc., duo to cur- 
rents induced in the Armatvre 
Banda. 

Band-Pass Reception. »Seo Hand- 
Pasr Tiinin<j. 

Band-Pass Tuning. A term Hometimos 
used for n Hysbmi of tuning wireloHS 
receivers (unploying two similar 

3— (T.52r)3) 


circuits coupled by a reactance 
arranged so that the coupling is 
constant over a largo range of 
tuning. Cf. Band-Pass Filtbr. 

Band-Pass Filter. A Frequency Filter 
which jxirmits only the passage 
of osoillaiions between certain 
limits of frequency. Sometimes 
used to improve selectivity of 
wireless roceivors. 

Band-Rejection Filter. A Frequency 
Filter which oppow’S currents with- 
in a certain range of fmquenoies. 

Bank. A number of similar pieces 
of apparatus connected in parallel 
and used like a single piece of 
apparatus are somotimos said to 
bo “banked,** o.g. a “bank” of 
transformers, or an artificial load 
formed by a “bank** of lamps. 
In automatic telephony, a set of 
rows or LevelSt Bxea oontoots, usu- 
ally forming muUiplea over which 
the Wipera move in a Selector. 

Bank Cable (in Automatic Telephony). 
A multi -conductor cable connect- 
ing a Bank on a selector to a ter- 
minal rock. 

Bank Wires (iu Automatic Tele- 
phony). Wires connecting the 
rospootivo contaots in the Banka in 
selectors in multiple. 

Banked Winding. A method of wind- 
ing inductance coils for wireless 
apparatus in which successive 
turns do not fonn a continuous 
layer but are “banked uj>** in 
groups to diminish aelj-capacitance. 

Bar. See Bus-Bab. 

Bar(s): Armature, Bus, Com mntatoi. 
Equalising, Flinders, Omnibus, and 
Tie. See AuMATann BAits, Bus- 
Babs, otc. 

Bar and Yoke Method. A method of 
magnetic testing in which the 
specimen under test is in t.he form 
of a bar which is clamped into a 
yoke of comparatively largo sec- 
tion, to fonn a return path of 
low reluctanoo to the lines of 
force. See also Doubuc Bab and 
Yokk Mktiiod. 

Bar Coupling Panel. Fart of a 
switchboard where provision is 
made to ooiinoot or to separate 
diFToront sections into which a 
system of bus-bars is divid(Hl os 
may bo required. 

Bar Magnet. A straight bar-shapod 
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magnet -with the poles at the ends. Baitiei-Layer Fhoto-Eleotrio Cell. See 
Of. Hobsb-Shobi MA.QNBT. Photo-voltaio Cbuci (Electron 

Bar Suspension (of a Traction Motor). type). 

See Yokb SnsPBNsioir. Barring Motor. A motor which can 

Bar Winding. See BAB-Wonim An- be mared temporarily to a large 
MATTTBB. marine to turn it roimd slowly 

Bare Carbons. Arc-lamp carbons into the most advantageous posi- 

not coated with copper as is tion for starting or for inspection, 

sometimes done to improve their Bar-Type Current Transformer. A 
conductivity. current transformer in which the 

Base Conductor. A oonduotor not primary is a straight conductor. 

covered with insulating mateiial. surrounded by an iron core carrying 

Bare Electrode (in Arc- Welding), a secondary winding, e.g. a Bush- 

A metal electrode without flux ing Teansfobmhb. 
covering or core. Bar-Wound Armature. An armature 

Barkehausen Efleot. Certain slight in whioh the oonduotors in the 

difiOontinuitioB in the inorease in slots consist of bars of rectangular 

magnetisation of ferro -magnetic section instead of wires. 

Bubatanoes in an increasing mag- Base, Valve. See VaiiVB Bass. 

netio fleld due to re-orientation of Basket Coil. A form of coil used in 

the elementary magnetic constitu- wireless telegraphy, etc., mode by 
ent of the atoms. threading in and out of an odd 

Barlow’s Wheel, A piece of appara- number of pegs and stiflened after 

tus designed in the early days of completion by impregnation with 

electromajgnetLsm to demonstrate insulating material, 
the forces exerted by a magnetic Basket Winding. See Chain Wind- 

field on a oonduotor carrying a ing. 

ourient, in whioh a star wheel Batten Lamp-Holder. See Baoe- 

dipping into mercury, so that a PiiATB Lamp-Holpbb. 
current can be passed along its Battens. Fixed or hanging rows of 
rays in sucoeasion, is caused to incandescent lamps used in stage 

rotate in a magnetic field. This lighting. 

apparatus was made before Fara- Battery. The term “battery** has 
day’s discovery of the principle of oome to mean a group of a number 
the dynamo and is the prototype of similar pieces of apparatus in 
of the electric motor. a group, more particularly primary 

Barrd Eating. Electroplating of or secondary cells connected to- 

artides in a rotating container with gether in series parallol or other- 

suitable negative contacts. wise, or a “ battery *’ of conden- 

Bacrel Winding. An armature wind- sers. It is however often used 

ing in whioh the end oonneo- incorrectly for a single cell by 

tions He flat upon a oylindrioal which a current is produced as 

surface. the result of chemical reactions, 

Bairetter. (l) An instrument used in and even for a non-ohemioal source 
early wireless tdegraphy systems, . of e.m.f., such as a magneto 
in whioh small current impulses generator for shot firing. (The 

are detected or measured by their term appears to be due to the ana- 

heating effect in a fine wire, by logy of a battery of artillery, 

observation of the change in although, in this sense, the word 

resistance produced. (2) A Ballast really refers to its purpose for 

Reaistancs, bombardment rather than to the 

Barrier. See Abo ShtbiiT). multiplicity of the guns.) 

Bander Elm Beotifier. A rectifier of Battery : Aooumulator, Bofier, Cen- 
the class in whioh a film of uni- foal, Common, Dry, Eloatmg, Gtol- 

lateral conductivity is in contact vanio, (ias, Local, Magnetio, Micro- 

with metal or other normally phone, Plate, Binging, Sealed-in, 

conducting plates. The best-known Storage, Traotion, Universal, Vol- 

example is the copper-oxide recti- taio, and Wet. S^ AoomciriiAXOB 

fier. Also called EUctron Beciifier. 1 iSATTUBT, BinnPHB Battbbt, etc. 
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Battery Booster. A variable voltage I 
motor-genoratur sot, automatically 
or hancl rogulatod so os to supply | 
the difference of voltago ncoossary 
to oause a chargo to be given to a 
battery, when i-oquired by tho 
condition of tho load ; or simply 
to provide the extra voltage no- 
cosBory for tho battery to bo 
charged from a circuit normally 
of a voltago i^qual to tho diachargo 
voltagi^ ^'0 RtJvunsinLE LioosTmi, 
Milkxng Boostkr, etc. 

Battery Charging Booster. Soe 

Battekv Booster. 

Battery Cut-Out. An appliance for 
automatically taking a battory 
out of tho circuit should tho 
voltage drop bolow tho charging 
value ; somotimes arranged to 
olofle tho circuit again when tho 
voltage luw risen aullleiently. 

Battery Dialling. A syMb^tu of dialling 
in automatic tek'pliony, otiiployitig 
break impuU<ss in an <Mii’tli return 
circuit and a baLtery at tlio dislant 
Rtati<m. ('t*. brAu.iNo. 

Battery Eliminator. An apparatus 
for enabling high (and sonud-iinoH 
also low) ti'nidon baMeries to bo 
dispens'd with in win^lesH reiioiving 
sole by making eoiuKHd.ion through 
a Sinoothmf/ Circuit and Kuilablo i-e- 
sistaiUK's to d.«*. eleetrie-light mains 
or by means of a risilifier to a.c. 
mains. Also culled a Muum Unit. 

Battery G'auge. A portable voltmeter 
for iU4C(trtaininL! the condition of 
individual (^dls in a bat>tory. 

Battery Ignition. Electric ignition 
in internal comliustion (mginos in 
which the current for t bo induction 
coil producing tho spark is derived 
from a bal-b-ry ef primary or 
secondary cells. 

Battery Lamp. (1) An ineandescent 
lamp requiring only a low voltago, 
sucu as can bii supplied by a few 
colls, (2) A portable lamp com- 
pleto with battery. 

Battery Meter. A metm' arraugod to 
integrate the charge and discharge 
of a battory in umpere-huurH, 
either on two sitparato dials or 
with a single ini^chanisiu (or two 
oonnuotiul togetlier) on one dial, 
so as to r(*ad forwanl for cliarging 
and backward for discharging ; 
with or without a comiionHating 


device to allow for tho battery 
losses, so that tho proportion of 
tho chargo remaining m the battery 
at any time can bo matl olT, 

Battery Begulatix^ Switch. A multi- 
ple-contact switch coiiiK'cU'd to a 
group of c<‘lls at tln' end of a 
battery to vary tin' immbor of 
cells in circuit. 

Battery Regulator, Electrolytic. Soo 
Electrolytic BA-m-iUY Reoct- 

LATOR. 

Battery Ringing. I’he ringing of 
b'lophuno bolls by current ubtoinod 
from a battery. 

Battery Spear. A spike for making 
contact betwei'ii the leads of a 
battoiy Uwting voItincl.er and tho 
])latcts of an accumulator cell. 
Battery Switch. Koe I^a'iteuy Recu- 

LATINfl SW'ITCII. 

Battery System, One Metor and Two 
Meter. See One-Miater Battery 
System and Two-Mkter Battery 
System. 

Battery Traction. Eloctrio traction 
on rails or read, in W'hich power is 
derived from bath'ries carried 
on tho voliioloH. 

Baud. The time inlevval occupii'd by 
the signal ek'meiit in lidegraphy, 
variable in numlkM’ for difforent 
letU'm in the Mome Cede but con- 
stant in the Ikuidot and other 
five-unit codi's. TJie signalling 
speed is (kditied as so many 
“bauds” p<T secorwl. 

Bauddt Multiplex (telegraph ) System. 
A M nUi'plcx printing teb'graph 
syskun in w^liieli st'Veral ihuiddt 
instrumi'iits an' werle'd at the 
same tiiim ov<'r tln‘ same lino by 
the use of synchronous revolving 
contmit-malo'rs. 

Bauddt Printing Telegraph System. 

A ty[)e printing iehgrapli sysk'm 
in which tli(' (i<'|)r('SMion of a dis- 
tinctivo cioinbimitioii of live keys 
(re])r('senting a letter) di'b'rmines 
tho <lin*c*t.ion of five succesHi v<' cur- 
ri'iit impiilH<»H in the lim*. Theso, 
by means of a revolving contact 
maker, cause t.lio sanu' combination 
to be n'pL'oduci'd by tho armatures 
of five elei'tromagnets in tho 
rocoiving iiLst.ruim'nt, and these 
ohanges of position cause tho 
required Iott.er to lie print(»d by 
mechanical moans. Cf. Murray, 
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Cbisbd, Httghbs aad Sibljiss 
Systems. 

Banr’s Constant, The voltage 
lequired to oauRe a discharge 
throng^ a sample of a given 
insulating material one millimetre 
in thickness. 

Banc's Law (of dielectric strength). 
The breakdown voltage required 
to cause a discharge through a 
dielectric of given mateii^ is 
proportioned to the 2/3 power of 
its thickness. 

Bayonet-Cap (B.C.). The form of in- 
candescent lamp cap with a brass 
collar, about I in. diam., which 
engages in a Bayonet Solder. Of. 
Edison-Sobbw Cap, CEimLA.L Coir- 
TAOX Cap, and Bottoh-Loop Tbb- 
HiNAiiS, etc. 

Bayonet-Holdec. The form of lamp 
holder commonly used in Great 
Britain, with two spring plungers 
which make contact with the 
terminal plates in the lamp cap, 
and cause the side pins to engage 
firmly in the upturned part of 
the J-shaped slots in the barrel 
of the hmder, and to secure the 
lamp when it has been inserted 
and given a fraction of a turn to 
the right. 

B.C. Lamp Cap. See Bayoitbx-Cap. 

“ B ” Cord Cironit. A junction opera- 
tor’s Oord Ciroint. 

Beaoon, Airway, Badio and Wireless. 
See AmwAY Bbaoon, Radio- 
Beaooi7, &o. 

Beacon, Wireless. See Wnusnass 

Bbagon. 

Bead Lightning. An appearance re- 
sembling luminous Deads a few 
feet apart, sometimes seen after a 
li ghtniTi g flash. 

Beads, Insnlating. See Insuxatino 
Bsadb. 

Beam, Wireless. See Wibbless 
Bbam, 

Beam (in a Cathode Ray Tube). See 
Elbotbon Jbt, and Cateodb Ray 
O soiLLoaaAPH. 

Beam Aerial. An aerial for radiating 
a concentrated beam of nearly 
parallel waves or receiving such a 
beam from a particular direction. 

Beam ^ari^ System. The whole 
combination of aerials, reflecting 
and timing apparatus required to 


projeot a concentrated wireless 
beam or to receive from a particu- 
lar direction only. 

Beam Array. See Abbial Abbay. 

Beam Current. The current carried 
by the electron stream forming the 
Beam in a oathode-ray tube. 

Beam Current Characteristio. A curve 
showing the relation between beam 
cmrent and applied potential in a 
cathode ray tube. 

Beam Receiving AeriaL A Beam 
Aerial used for receiving waves 
from a particular direction only. 

Beam Befleotor. The portion of a 
Beam Aerial System acting as a re- 
flector for concentrating the waves, 
not connected to the transmitting 
or receiving apparatus. 

Beam System of Wireless Tdegrapby. 
A system of wireless telegraphy 
employing short waves, concen- 
trated into a nearly parallel 
“beam** by parabolic reflectors or 
parallel wires or by speolally con- 
structed directional aerials; suit- 
able for long distances and requir- 
ing much less power than non- 
directive stations. 

Beam Trap. An arrangement in a 
cathode ray osoillogra]^ for deflect- 
ing the beam off the screen when 
not actually in use, to avoid 
fogging the plate. 

Beard Protective System. A current 
balance protective system for 
alternators, etc., in which the 
currents in the leads to the two 
ends of each phase winding are bal- 
anced in a transformer so tlmt a relay 
is actuated if they are unequal. 

Bearer-Cable. The supporting cable 
from which the contact wire is 
hung in a Catenary Suspension. 

Bearing, Magnetic. See Magnbtio 
Bbabing. 

Beat. When wave motions, such aa 
sound or eleotrio waves, of nearly 
but not quite equal frequencies 
are superposed, a pulsation is 
caused by the alternate coincidence 
and opposition of the waves. 
These pulsations of “beats” have 
a frequency which becomes lower 
as the two original frequencies 
become nearer. See Bbat Fbb- 
QXJHNOY, HbtBEODYITB RbOBPTION, 
etc. 
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Beat Frequency. The frequency of 
the boata caused by .the super- 
position of an auxiliary frequency 
slightly different from the «»riginal 
frequency, as in the End^yne 
anci Heterodyne systorns of wire- 
less reception. 

Beat Reception. A system of (mahling 
uniuodiilt^ted continuous waves of 
the usual rango of high frequency 
[Jtadio- Frequency) tt> produce, after 
suitable rectilication, an audible 
effect in a toU'phono receiver by the 
superposition of oscillation of a 
nearly equal frequency ho oh to 
produce Beats of a freqiu'ncy which 
affects tho telephone ( Audio ^Fre- 
Menej/). See Endodynk and 
Hetbsbodyne. 

Beat, Zero. Sec Zero Beat. 

Bee Cared. A French standard of 
light consisting of an argand 
colza lamp ; equivalent to 9-6 
International Candles. 

Beck Arc-Lamp. An arc -lamp for 
naval search-light work, cint*mato- 
graph purposes, etc., employing 
ohemioally prepared carbons, in 
which a partiouiurly high current- 
density is rondennl possihlo by 
special metwnn^s, inohuUng rota- 
tion of tho carbons and the supply 
of hydrocarbon gas or vapour 
to tho arc. 

Becquerel Rays. The name originally 
given to the rays <uiutte(l by 
uranium salts, (do. (discovered by 
A.H. Beocpien^l, 1852-1908). Moro 
active Hourci’s have simvi dis- 
covered and (ho rays liav(f Ins^ri 
dividend iut.o sevornl e,lass<'s. 
Radio Aotivitv, a, /j, y and d 
Kays, otr. 

Beddmg. A lay(*r of soft. jut(', tap<', 
etc.,ininuuliately under tho armour- 
ing of an armotin’d cubits 

Bega. A pndix iiK'aiiiiig 10" times, 
i.o. a billion tim(*s aectording to 
French and Amoric.iui nonumelH- 
ture, or a thcMisand million tiiiios 
accorrling to English noinoiiclatun^ 

Begohm. lo" ohms, a tbousand 
Megohms. 

Bel. A roccMitly proj)OK(<(l liitor- 
national name for a hth^phoiio 
transmission unit (*({iial to l(ui 
times th(» Ani(Ti(tan “ TransmisHUm 
Umr (T.ir.). ('f. Nftriiit. 

Belin System (of l*h<noteleyraphy). 


Tho curlier systems under this 
name employed an original pre- 
]iared in relief from a bichromatod 
film over which passers a stylus oon- 
noctod to an upfiaratus I’osembling 
a microphone in construction which 
varies its resistance according to 
tho range of rnovoment of tho 
stylus and th(mifore to tho thick- 
iK'Hs of the lilrii. This variation 
of n^Hi.stanoe controls tho lino 
current. In later forms of the sys- 
t(un a transparent original and a 
light sensitive coll are used. A 
d<dicato galvanometer in the rt'Cfuv- 
ing apparatus causes the dedoction 
of a Iniarn in acoordance with tho 
variations of tho lino current and 
thus regulates the amount of light 
falling upon tho synchronously 
moving r<»ceiving film. 

Bell (Eli'ctric). A boll struck by a 
hammer through the action of an 
electromagnet attracting an arm- 
atum to which the hammer is 
attached; an*angod either to give 
a single stroke, or to continue 
repeating tho strokes by the 
autotnatic action of a Trembler, 
or by tho supply of alternating 
or intennittent o\irrent«. 

Bell : Call, End, Extension, Magneto, 
Night, Single - stroke, Submarine, 
Submarine Call, Trembler, and 
Wireless Call. Soo 0 a ll B r ll, E n'd 
Bell, (do. 

Bell Push. A J^iish Hutton uh( (1 for 
ringing an oio(;lrio boll. 

Bell Receiver. Tho original form of 
oloctrornagnotic (.olopbono n)C(MV(^r 
inv(mtod by (Iridiam Ih^ll in 1870 
ill whi(!li a shM^l diaphragm is in 
tho Hold r)f a iNU'maiKMit luagnot 
tho [>ull of whicli on tho diaphragm 
is varied ac.cording to tho wave 
form of (.ho Hounds to Ik» n’pro(lu(?od 
by (.ho superposition of a variable* 
Hold duo (.() tho rocoivod (.('h'phoiio 
current which passcjs through a 
coil on tho pull of t.h(t magnet. 
(TIk* same instriuiK’iit was also 
uh(h 1 (VS a (.ransniittiw, without 
(vny hat(4U'y, as the mov(un(*nt of 
th<* (lijvphragm indu(«'d currents 
in tho winding on the magnet 
polo.) 

Bell System of Phototelegraphy. A 

syH(.('m of Hhoiote.hgraptvif, in uw* 
in Amoric.a, in which a Potassium 
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OeU is plaioed within a transparent 
revolving dram oarryingthe photo- 
graph to be transmitted so that 
the beam of light passing throngli 
sucoessive parts oi the film falls 
directly on it. The modulations so 
produced are applied in the record- 
ing apparatus to an electromagnetic 
light relay. 

Bell T^ephone. Soe Bell Reoeivbb. 
Bell TraiisfoinLer. A small trans- 
former for working electric bells 
from an alternating current. 
Bellinl-Tosi System (Wireless). See 
WiBBnESS DlREOanON-FlNUBB. 

Belt (Electric). A belt purporting 
to contain a sufficient source of 
e.m.f. to produce curative cur- 
rents through the body. 

B^ Dispersion or Leakage (in Induc- 
tion Motors, etc.). A leakage dux 
occurring in slip ring Induction 
Motors when a primary phase belt 
overlaps two secon^ry phase 
belts. Sometimes used to include 
all other forms of leakage in the 
air gap, such as Zig-Zag Licakagc. 
Bend. A short length of conduit tube 
bent to a moderate radius for con- 
necting two lengths of conduit tube 
at on angle with each other. Cf. 
Elbow. 

Bend : Halt Normal, Normalt and 
Sharp. See Haut-kobmai. 

Nobacal Bsnb, etc. 

Berry Transformer Switch and 
System. See Sbbies Tbakstobheb 
Systeoi. 

Beta (jS) Particles. The negatively- 
chai^d particles, each consisting 
of a flin^ electron projected in ^ 
rays. See a Pabtiolbs. 

Beta (jS) Bays. The most easily de- 
flected (by a magnetic field) of the 
three kinds of rays given ofi by 
radio-active substances. They 
affect photographic plates and are 
more penetrating than a layu but 
less penetrating than y rays. 
They consist of negatively charged 
p parades travelling with a speed 
comparable with but less than that 
of light, i.e. up to 295,000 Km. per 
second. Of. a, y and d Rays. 

Beta (p) Bay Spectrum. A diagram 
showing by the position of lines 
the velocities of rays emitted 
^7 ® raffio-active snbstonce from 
observations of the relative extent 


to which they are defieoted by a 
magnetic field. 

Bethenod-Latour Alternator. A high 
frequency alternator for wireless 
telegraphy consisting of a com- 
bination of several machines with 
their pole systems angularly dis- 
placed relatively to one another. 

Betnlander Automatic Telephone Sys- 
tem. An automatic system of tele- 
phone exchange working of the 
successive eleotromeohaniool selec- 
tor switoh type. Of. Relay Sys- 
tem. 

Bevelled Poles. Poles with the shoes 
bevelled or chamfered off at the 
tips to improve the distribution 
offlux. 

Beverage Aerial. See Wave Aebial. 

B-H Curve and Loop. See Magnet- 
isation CunvE and Hystebbsis. 

BJSJP. Brake Horse-Power. 

Bias» Brid. See Gbid Bias. 

Bias Voltage. See Gbid Bias. 

Biased Differential Protective System. 
A feeder protection system with 
pilot wires carrying a current 
drived from current transformers 
at the two ends of the line and 
arranged in such a way that 
inequality between the currents 
supplied by these transformers 
upsets the balance of the relays 
and trips the circuit breakers. 
(Also known as McColl protective 
system.) 

Biasing Transformer. A current 
transformer used in a Biased 
DifferenOal Protective System. 

Bi-Band Tdephony. A system of 
carrier current telephony in which 
a different carrier frequency is 
employed for speed in each direc- 
tion. 

Bichromate Cell. A Prima/ry Oell^ 
originated by Poggendorf, having 
a zinc negative and one or more 
carbon positive electrodes, witib an 
Blectro^fte usually of dilute sul- 
phuric acid with potassium bichro- 
mate as a Depola^er ; either of the 
Single Phiid or Double Fluid type. 
See Bottle Batxeby and Pullbb 
Cell. 

Bifilar Suspension. A form of sus- 
pension for *^6 moving systems 
of galvanometers, etc., consisting 
of two separate wires, fibres of 
quartz, etc., in which the raising 
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of t-he centre of gravity of the 
suspondod systom causod by tho 
twisting of tho wires out of tho 
parallel position sup olios practical- 
ly the whole of tlio controlling 
force. 

Bidlar Winding. A winding mode 
Non-Inductive by winding two 
wires carrying current in opposite 
directions togotlior side by side 
as one wire ; for rosistanco 

coils, etc. 

Bifurcating Bos. A cable dividing 
box for Tnaldng u Y joint botweon 
a two coro or a twin concontrio 
cable and two single core cables. 
Cf. TRTFtrilOATINO HoX. 

Bigiid Valve. A T1nrm.ionic Valm 
with two grids, c.g. for combining 
function of two valves into 
Cf. SoRBBNED Valve. 

BQli. rn^fjx iiKtaniiig a thousand 
millionth (K)-®). i.o. a billumth 
according to tlu^ French and 
American nomonclatiiro. (In Great 
Britain, a biHi<tn is um<>( 1 to mean 
a million million (10*®).) 

Billi Condenser. A tubular variable 
Coiid(u\Her capable of very fmt» 
adjustment. 

Billohm. lo'-^ ohms. also Hilij. 

Bimetal Fuse. A fuse element of two 
different inotals, (>.g. a copper wire 
coated with lead. 

Bimot^lic Trip, 'rripiiiu^^ g«>ar of a 
circml -bnalirr a<'(uab‘<l by (in' 
defl'M'tioii <ir a si rip of lw<» metals 
owing to tlioir ime(|ual <'xpuii- 
sion when lu^ab'd by an oxei'ss 
cum 'lit. 

Bimetallic Wire. AVire comixiscwl of 
a contra! con' 4»f oiu' nu'tal, ov<*r 
which is <‘l('cl.ro-depoHil.<'d a sheath 
of another metal, e.g. steel win' ft>r 
use where li('tl(*r condurt.ivity than 
that of a steel win' is r<'C|uin'd with 
consuh'rabli' (eiisib' strength, as in 
long ovt'rheiul spans. Kometirnes 
tho copj)er coating is only prot^'C- 
tive. Such wir<' is also us('d for high 
frequency currenlw when' the cur- 
rent is pract ie.ally conlined to tho 
surfaces (h<‘<» Wkin Kffkot), and by 
combining metals of positive and 
negative Temperature Ch-cjflcients 
in proportions to give a texnpora- 
turo coollioii'nt of /.('ni. 

Binary Converter. An apparatus 
for converting alt^irnating into 


diroct current, being tho equival- 
ent of an inducti(»n motor-gonora- 
tor in a single machine. The 
stator carries both a throe -phase 
winding and a d.c. exciting wind- 
ing, and tho rotor is provkled with 
a d.(*.. commutator winding with 
throe oqui-potential points short- 
eircuiti'd. 

Binder. See Aiimatuke Band. 
Binding Band. See Abmatuhe Band. 

Binding Post. A terminal, usually 
in tho form of a pillar with a 
transvorso hole to take tho wire 
and a central clamping screw. This 
form of terminal is sometinK'S 
known ns a “telephoru' tt'rininal.*’ 

Binding Screw. A h'rminal, usually 
of the tyi)o do8(tribo(l under 
landing Pont or of tlio patlorn 
in which tho win', or an eye 
attached to it, surrounds a o<mtral 
screw, and is clamped between two 
nuts or a nut and a washer. 

Binding Wire. (1) Wire of a high 
sth'Ugth for making Arma- 
f^iro Pam(8. (2) Six' I’ik-Wiiuo. 

Binnacle. A fixed ca'io containing 
a ship’s compass and fitti>d with 
devict'S for apfiroximatoly correct- 
ing oiTors duo to tho olTt'ct of tho 
earth’s field on thrt magnotio 
material in tho ship’s hull, etc. 

Biotron. A combination of two 
Th&rmionio Valves connc'ctt'd to 
obtain a particularly st-ot'p char- 
acteristic. 

Biphase. Two -Phase. 

Bipolar. Having two poles, o.g. 
Bipolar Dynamo. 

Bipolar Electrode. S<'e Skcondaay 
Kliootkoiuc. 

Bipolar Receiver. A iole[)lione 
rcici'ivor with both pok's of tho 
magiu't closo to the diapliragm. 
Birkeland and Eyde Furnace. An 
eleetrie arc. furiia('<' for Fixation of 
Nitrogen witl\ wub‘r-ci»okMl copj^wr 
eloctrodf'H, the arc Ix't.wcc'ii which 
is drawn out into a flat circular 
flame by cU'ctromagnofs. 
Birmingham Wire-Gauge (B.W.G.). 
A gauge list'd in Grt'Ut Britain for 
sheet, nu'tals and f.e a ci'rtain extent 
for winiH. The wire diamoters 
dilTer tlirough most of tlie rang© 
only by a fow yx'r cent from the 
corn'snonding figures for tho 
Britian Standard Wim Gaug<^. (Tho 
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Birmingham gauge for gold and 
silver is different.) 

Bismuth Bpical Method (of Flux 
Heasruement). Measurement of 
magnetio flux in an air gap, etc., 
hy observing the change in 
resistance of a flat spiral of bis- 
muth wire, which increases with 
increased strength of fleld. 
Bis^<flironous Motor. A motor of 
similar oonstruotion to a synchron- 
ous motor, which is run up to 

nal mea^, and sync^onis^. 

Bitumen Cable. Cable insulated with 
bitumen, a waterproof organic 
mineral substance of moderate 
strength, somewhat easily softened 
by heat. Such cables are usually 
armoured but not lead covered. 
Bitumen has the advanta^ over 
rubber of being ozone proof. 
Bitomenous Conduit. Conduit for 
underground cables made of a 
mixture of bitumen, sand, and 
other materials. 

Blackening (of Incandescent Lamps). I 
The black deposit which collects 
on the inside of the glass of 
incandescent lamp bulbs after a 
period of use, particularly if they 
have been run at too high a voltage, 
due to particles of the filament 
being shot off as it disintegrates. 
In the ease of met^ filament 
lamps, the effect can be lessened hy 
painting the stem of the filament 
support with certain phosphorous 
compounds. 

Blade (of a Switch). The moving 
part in knife and other t3rpes of 
switch which is forced into the 
contact jaws. 

Blake Transmitter. An early form 
of TetepAone Tranamitter or Micro-- 
phone in which a platinum bead 
made a varying contact with a 
carbon disc. 

Blanket (Meotrio). A blanket having 
woven into it resistance wires by 
which a certain amount of warming 
effect can he procured by a 
current. 

Blast Contacts. Contacts in a circuit- 
breaker provided with artificial 
acceleration of the gases of the aro 
hy the forced flow of some fluid. 
Blasting : (1) Electric. The firing 
of explosive charges electrically. 


[Blo 

either by p^ducing a spark 
within the fuse, w^oh detonates 
the primer, or, more usually, 
by heating electrically a fine wire 
in the fuse. See Minb ExtIjODSib. 
(2) in Wireless Telegraphy. A par- 
ticular form of jarring distortion 
obtained in loud spe^ers on the 
loudest notes when the valves of 
the set suppljring them are over- 
loaded, or when there is Over- 
modulation. 

Blasting Cap. See Dbtonatob. 
Blaftfiug Maohino. See Mutb Ex- 

FliODBB. 

Blattnerphone. A modem form of the 
Telegraphone of Poulsen in which 
sounds are recorded in the form of 
a change of the magnetisation along 
a steel strip. Used for recording 
and reproauoing broadcast pro- 
grammes and for sound film pro- 
duction. 

Blavier’s Test. A fault localisation 
test in which the resistances from 
core to earth and rj., with tho 
far end free and well earthed 
respectively, are measured. Then, 
if t is the length, e the resistance 
per yard of cable, the distance 
of the fault is 

Ifj -^/(ri-rj) (to-r,)]/s yards. 
Bleach, Electrolytio. See EiscnBO- 
LYTio Bleach and Bleaohino. 
Blind Current. See Wattless Cttb- 

BBNT. 

Blind Power. An expression pro- 
posed for the total Eeactive Volt- 
amperes in a three-phase circuit. 
Blind Spots. A popular term for 
localities where wireless signals 
from a certain source are excep- 
tionally weak, although they are 
received more strongly at a greater 
distance. 

Block, Terminal. See Tebminal 
Blqox. 

Block Condenser. A non-variable 
condenser made up as a solid block. 
Blocking Capacitor or Condenser. A 
small condenser placed in a wireless 
circuit where it is desired to «Jlow 
high frequency oscillatory currents 
to pass but to prevent the trans- 
mission of steady currents or 
oscillatory currents of low fre- 
quency. 
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Blocking^Oscillator. A form of oncil- 
lator luocl in connection with 
scanning in ttiiovinion in which a 
capacitor is oliargod througli one 
impedance and diHcharged through 
another. 

Blondel Arc-Lamp. A form of en- 
closed flame arc -lamp in which tho 
fumes are made to oondouHO in a 
separate chamber by special 
arrangements for their circu- 
lation. 

Blondel Hysteresimeter. See Hys- 

TBKBSIMJSTBB. 

Blondel Oscillograph. The original 
form of moving conductor rt3fl<ict- 
ing Osoillograph afterwards per- 
fected by Duddoll. 

Blow. A fuse is commonly said to 
“ blow ’* when it breaks tho circuit 
owing to the action of an excess 
current, particularly whon tho 
current is heavy and tho action 
is violent. 

Blowing Current. The value of tho 
current at which a given Fuaa-Lmk 
actually blows. 

Blow-Out Coil. Sec Maonktio Blow- 
Out. 

Blow-Out : Magnetic and Solenoid. 
See Maonktio Hlow-Out and 
Solenoid Hlow-Odt. 

Blow-Pipe. (Electric). An clootrio 
arc between olcctrodn in a holder 
for welding pur]vises, projected 
on to tho work by tho action of 
a magnetic hold. 

Blue Glow (or “Aura”). A blueish 
light duo to gas ioniHation, which 
appears in a thonnionic valvo whon 
the vacuum is low, but may In.^ 
present to a (Certain oxhuit in a 
Sofi Vedve- without, liarm. 

Blue Magnetism. An old-fashioned 
name for llu' linos t)[ force at tho 
South Pole of a njatmot. 

Board : Cross-Connecting, Control, 
Distribution, Fuse, Switch, and 

Test. S<'0 (^UOH.S-CONNKOTINO 

Boaud, CoNTiuiii Boaki), otc. 

Board of Trade Ohm. (B.o.T. Ohm.}. 
Another nanio for the Jnterna- 
twruU Oivtn. 

Board of Trade Panel. I'he panel 
on a traction .swit.i^hhoard con- 
taining tho n'coifling and oUntr 
instrumonlj^ n<'e(*MMary to (vseertain 
whether tho Board of Trade 
requiroruonts n'garUing oarUi con- 


nections, leakage currents, voltage 
drop, etc., are being met. 

Board of Trade Regulations. The 
rules laid down by tho Board of 
Trade specifying limitations in 
working pressuro, leakage currents, 
voltage drops, etc., and requiring 
other safety precautions in oleotrio 
supply and traction systoniH. 
Board of Trade Standards. The 
standards of electrical moasuro- 
mont at tho laboratory of the 
Board of Tnulo. 

Board of Trade Unit. Tho unit 
by which eloctricul energy is 
commonly sold by supply authori- 
ties in Groat Britain, oquivalont to 
one kilowatt-hour, 3,4-16 B.Th.U., 
2-6662 X 10« ft.-lbH. or 36 X 10* 
joules; called by somo writors tho 
kelvin, commonly spokon of as a 
“ITnit.” 

Bobbin. rro)X'rIy the rool on which 
is wound a coil of insulated wire 
such as in tho small oloctromagnots 
on electric bolls, oto., but now somo- 
timos used for oloctromagnot wind- 
ings themsolvos, oven up to tho 
largest fiold coils in dynamos and 
motors. Soo Spool, and of. 
Form Eli. 

Boiler (Elootric). A boiler hoated 
oloctrically by passing current either 
through rosistancoH or through 
tho water itself. Largo boilers of 
the latter kind, hoated by alter- 
nating currents, aro employod to 
absorb Hurphw energy from water 
pow'er statitms. 

Boiler, Electrode, and Water-jet. See 

Mlkotiiodk Boji.kii and Watkr- 
.iKT lion. Kit. 

Boiling Plate (Eloctric). An cU^ctri- 
cally-heated a])]>aratus giving a 
Hulliciontly high hunperature to 
boil water in a llat-hot.tomed vohhoI 
Htanding Ihenuui. (Jf. Hot Plate. 

Bogie: Motor and Trailing. See 
Motou Boo IK and Tiiailino Bogie. 

Bolometer. An instrunuMit in which 
radiant miorgy is meitsuriKl by 
the alUtration in nv^istanco of a 
wire heahMl by ii.H abHorption. 

Bond. A cori<luctor, genondly of 
oopiMT, placed in pamihd with 
a joint in a coiKluetor to improve 
its <M)n«luctivity, used principally 
in tho ciiHo of rail bonds for 
Ooivluctor Rails or track mils 
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carrying return current on electric 
railways, or of bonds to ensure 
eleotrioal oontinuity of joints in 
cable armouring or other earthed 
metallic covering to electrical 
apparatus. 

Bond; Cable, Chicago Rail, Con- 
ductor, Continuity Cable, Continuity 
Rail, Gross Rail aud Cable, Imped- 
ance, Intertrack, Plastic, Reactance, 
and Track. See Cable Bo£ib, 
Chicago Bail Bond, etc. 

Bonding Clip. A clip used in wiring 
systems employing metal cased 
conductors for ensuring conductive 
continuity of the earthed sheath. 
Bonding Bing. A suitably shaped | 
ring used to oonneot the metal j 
sheathing of conductors entering 
a junction box or a fitting in 
interior wiring systems. 

Bone of Homs. Name used by the 
Ancient Egyptians for the lode- 
stone or magnet (after Horus or 
Apollo). 

Bonetti Machine. A variety of 
hifluBTux MctcMm, differing from 
the better known Wimahurat 
Madhina in being sectorlcss and in 
haying a larger number of brushes 
at tl^ ends of the neutralising 
rods. 

Boom, Trolley, See Tbolley Boom. 
Boost. The extra voltage supplied 
by a Booater. (Also as a verb, 
to supply extra voltage.) 

Booster. An auxiliary generator, 
usually motor-driven, or a trans- 
former, included in a circuit to 
give an increase or decrease of 
voltage, e.g, for battery cliarging 
or compensation for fe^er drop ; 
controlisd automatioidly or by 
hand. 

Booster : Antomatio Reversible, Bal- 
ancer, Battery-charging, Capaci- 
tance, Bifleiential, Entz, E^htield, 
Lan ca shire, Milking, Negative, Re- 
versible, Sucking, Traction, Track 
and Tumbnll-McLeod, See Aitto- 

MATIO BeVEBSIBLE BOOSTEB, 
BALAHOEB-BoOSTEZb, eto. 

Booster Transformer (or Boosting 
Transformer ). A transformer with 
its secondary in series with the 
line for injecting a voltage to 
compensate for Ime drop on an 
a.o. feeder or for some other 
purpose. 


Boots, Insulating. See Insulatino 
Boots. 

Boric Add Fuse. A fuse within a tube 
with a boric acid lining which gives 
oS a vapour having a powerful 
arc extinguishing ofEvet. 

Bornite. Sec Pebixon Deteotob. 
B.O.T.Ohm. See Boabd or Tbadb 
Obm. 

B.O.T. Unit. See Boabd or Tbadb 
Unit. 

Bottle Battery. An old-fashioned 
name ^iven to a form of single 
fluid Biotvromata Call in a bottle- 
shaped glass vessel with two fixed 
carbon plates and a zinc plate 
between them, which can bo drawn 
up out of the electrolyte into the 
neck of the bottle, when the cell 
is not in use, to avoid local action. 
Bottom Loop Terminals. The ter- 
minals formed by the looped 
leading in wires of incandescent 
lamps with no terminal cap. 
Bouchetoi Ciicuit. A circuit contain- 
ing an arrangement of inductance 
and capacitance which permits of 
a constant current supply being 
taken from a constant voltage a.c. 
circuit. 

Boucherot Motor. A foim of induc- 
tion motor taking a low starting 
current having a double rotor 
winding consisting of a non-induc- 
tive and an inductive winding in 
parallel, the efiect of tho latter 
being less as the speed risos and 
the secondary frequency dimin- 
ishes. 

Bougie Decimale. (Decimal Candle.) 
A French standard of luminous 
intensity, roughly one-twentieth of 
the VioUa Standard, equivalent to 
the International Candle agreed 
upon later. 

Bound Charge. The older textbooks 
speak of an induced charge as 
being “bound*' when still in the 
presence of the charge of op^site 
sign that induced it. Cf. Fbeb 
Chabge. 

Bourne Cironit. A circuit for wireless 
reception employing a transformer 
to couple the aeri^ to the tuned 
grid circuit of the filrst valve, the 
primary and secondary being con- 
nected together at the earthed end. 
Bow Colleotor. The curved bar form 
of current collector, used for 
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higher speeds and lioavi<'rciirit»nt*i 
than those for which tho trolley 
wheel is suitablo. 

Bow Strip. Tho ronowahlo curvt»d 
bar, usually of aluininiuni, which 
is the part actually niakitig 
contact with tho lino in a Bow 
Collector, 

Bowden-Thomson Protective System. 

An automatic foodt‘r ])rot.ection 
system employing .special cahhiH, 
withmotal mtorcon^H and oxtoriial 
sheaths, through which current 
flows to a tripping nday in oiwo 
of a fault hetwi'en core and Hheal h. 

Bowstring Suspension. A systiMn of 
trolley wire HuspenHien in which 
a certain degn^e of ilexihility is 
afforded hy the uso of a .short 
span wire carru-d hy tho hrackt t 
arm. 

Box : Aocnmnlator, Bifurcating, 
Brush, Cable, Conduit, Connection, 
Displacement, Distribution, Divid- 
ing, Draw-in, Feeder, Fuse, Joint, 
Outlet, Resistance, Sealing, Section, 
Shunt, Starting, Terminal, Test and 
Trifurcating. His » A < u m m u n.vTo ii 

Box, Bltl’CTKOATINl} BoX, <'tc. 

Boxed Contacts. in a 

(unmit-hreaki'i* wit Inn an oii<*l<i.suro 
wliich roHlriels the fX|»ansi<ui of 
gasoH formed liy tin are, .m„s in t.ho 
Explo^itni- pot I y I K •. 

Boz-]^ame Motor. An Immlml 
Motor without a split frame, as in 
some traction motorH. 

Box-Type Brush-Holder. A holdor 
for carbon hrushes in which tho 
carbon block forming tiie hru.sli 
sUdes in a rcetaugnlar Ixix, and 
is kept pressing on the c.om mutator 
by a spring, 'rims only the brush 
and no part of the hohh^r, exei^pt 
the spring, ri<lc.s up ami down 
with tho irvogulanties of tlie 
commutator, and the hrush do<^ 
notaltorits aright as it is hsl forw'ard. 

Box-Type Frame. A sl.al.or framo 
for maohim^s of largi' dianmhu', 
of single or multiple hex siTtion. 

Box-Type Negative (Aecumulator) 
Plains. Negative filati^s made up 
of two Jet«l grids rivel.<Ml l.ogiit.her, 
rotaiuing the active mat.erial be- 
tween them. Also called CojQe- 
t/ype negatmo plates. 

Bracket Arm Suspension. See Sii>k 

POUB SuSPlfiNHlON. 


Brackets. Electric Light Fittings for 
fixing to a wall or other vertical 
surface. 

Bragstad Converter. Sec Motoh Con- 

VKIlTKIt. 

Braided Wire. See Bkaipino. 

Braiding. An outer plaiUid cover- 
ing of w'in» or fihrous inah'rial 
impn'gnated with insulating <‘.oin- 
ponmi, for proh'ctive pui’iiosi's on 
eahlcH ».nd win>s. 

Brake (Elect .ric). An electrically 
actuat.(ul brake for tramway, 
railway, and other vehicles, or oloc- 
t.rio cranes, hoists, <d.c., or a brake 
for measuring Imi’se-power, or for 
})Poviding the centrelling torque in 
mol.ei'H, etc., by the action of eddy- 
ourrents or other (‘lee.tric.al method. 
Till* term “Electric Bmke’* issome- 
tinu's liinit.('d to the ciosi's whero tho 
braking offoct is obtained by mak- 
ing a motor armature act Uuiipor- 
arily as a generator, while a brake 
d<«peuding iqxin the pull of a H<^pur- 
ate eleetromagnet is called a “ Mag- 
netic Brake.” 

Brake Horse-Power (B.II.P.). Tho 
ou([)ut of a motor, <mgine, etc., os 
iiK^asurod r>n a testing bmke on a 
f)ulley on its shaft, i*xproHsed in 
llorsv.-/*i>wvr. Of. K.M.I\ 

Brake : Disc, Dynamic, Eddy-Current, 
Electromagnetic, Elcotro-mechani- 
oal. Magnetic, Regenerative, Rheo- 
static, Slipper, Solenoid and Track. 

Dihu Bkakk, Dynamri IbtAKii:, 

('tC. 

Brake Magnet. Any magnet used 
to produce a braking elTeet, such 
as the [lermaiieut magm'i.s wbieli 
previdi^ i.lie e.entrollmg tonjiie on 
certain type's of nu'ter by the to- 
action of eddy e.nrn'uls on a 
nuMilving disc, ami the magnets 
used to held elT the brake iu an 
electric crane, lift., etc... when 
current is on tho motor. 'PlioHe, 
in the case of alhu'uat.ing eurrentw, 
are ofU'ii snniiar in ('oust. ruction 
to induction mot.on-i, but with a 
limited angular movmm'iit of t.he 
ret.or. 

Brake-Wheel Arc Lamp. A form of 
are lamp in which the carbons 
are fm! fonvard by ndi'iwing a 
brake electromagnel.ically iM tho 
current, drops in valu<». 

Braking Controller. A controller 
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making provision for eleotric brak- 
ing without further switchgear. 

BiaUng ControUei: Potentiometer and 
Bheostatio. See Potentiohstbb 
Bbazino OoNTBOiiLsin and Bheo- 
STATZG BbAKINQ CoNTBOLLBB. 

Biaku^ Notches (or Positions). 
Positions of a traction or other 
controller which apply some form 
of electric brake. 

Branch (of a Pol 3 rphase Circuit). See 
Phase (2). 

Branch Cironit. A portion of a 
circuit the lead and return wires 
of which are branched o£E from a 
main circuit. Thus in a lifting 
installation, a pair of mains may 
run through aJl the floors of a 
building and a number of branch 
circuits may be taken ojff through 
distributing boards on each floor. 

Branch Switch. A switch controlling 
a Branch Oircmt. 

Branch Switchboard. A switchboard 
controlling a portion of an installa- 
tion. 

Branching Jack. A Jack in which 
the normal circuit is not broken by 
the insertion of the plug. 

Branly Tube. One of the earliest 
forma of OcAerer, oonaisting of a 
glass tube containing metal filings 
with suitable electr(^es. 

Braun Tnhe. An early form of Coi^ode 

Bay OaoiUograph, 

Brazil Besistanoe. See Cabbon Dtrss 
Rssistanoe. 

Breadth Coefficient. A coefficient 
used in the design of alternators 
to allow for the presence of coils 
occupying a fraction of a pole 
pitch. See PrroH Cojspvioibnt. 

Break. (1) An interruption, acciden- 
tal or otherwise, in an electric 
circuit. (2) The length of the 
space by which the contacts of 
a switch, circuit-breaker, etc., are 
separated when the swit^, etc., is 
open. See Quioh-Bbeah Switch, 
etc. (3) The apparatus used with 
Induction Ooiia for repeatedly 
making and breaking the primary 
ciTCuit. 

Break : Auxiliary, Hammer, Mercury, 
and Motor, See Auhiliaby Bbeah, 
HAmTBB Bhbah, etc. 

Break Impnlse. An Impulac consist- 
ing of a brief cessation of current. 

Break Jack. A Jack which breaks 


the normal circuit when the plug 
is inserted. 

Break Spark. The spark produced 
between two current-carrying con- 
tacts, when they are drawn apart, 
intentionally or by accident, to 
break a more or less inductive 
oirouit. In the former case some- 
times called a Spark and often 
partaking of the nature of a tran- 
sient arc. Of. Jttmp Spake. 

Breakdown (of a Dielectric). The 
sudden passage of a discharge 
through a dieleotric, when the 
e.m.f. applied is too great to be 
met by the elastic displacement of 
the eleotrons. Analogous to the 
mechanical yielding of a solid when 
the elastio limit is passed. 

Breakdown Factor. The ratio of 
the load at which an induction 
motor falls out of step to its full load. 

Breakdown Switch. A switch pro- 
vided in some old three-wire 
systems to couple the outer 
conducbors together so that a 
single dynamo could carry on 
the supply to both sides of the 
S3r8tem. 

Br^down Voltage. See Disbottive 
Voltage. 

Breaker Controller or Starter. A 

controller or starter of the face 
plate, dirm or other type in which 
interruption of the oirouit is 
separately efiected by an inter- 
locked Contactor. 

Breaking Capacity. The maximum 
load in watts or amperes at which 
a Cvrcmt-Break&r or switch can 
open the oirouit without damage 
to itself under specified conditions. 

Breaking Current. An expression 
used, in ooimeotion with the work- 
ing of circuit-breakers, etc., for 
the r.m.B. (or d.c.) current at the 
moment of contact separation. 

Breaking Down a Fault. Converting 
a high resistance fault into one 
of low resistance for easy localisa- 
tion, by applyring a voltage, equal 
to double ue working voltage or 
more, to the section in (mestion 
after it has been isolated from 
the rest of the system. 

Breathing (of Insulation, eto.). The 
alternate drawing in and expulsion 
of air due to variations of tempera- 
ture. 
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Breeze* Static. See Static Bbj!szis. 

Bremer Arc Lamp. One of the 
earJier forms of inolined carbon 
flame arc lamp. 

Bridge* (in). See In Bridob. 

Bridge : Alternating Current, Ander- 
son’s, Callendar Recording, Cap- 
acitance, Carey Foster, Conduc- 
tivity, Dial-Pattern, Double, Hete- 
cod:^e. Capacitance, Impedance, 
Edvin, Eohlrausch, Limit, Mag- 
netic, Metre, Miller, Permeability, 
Post Office, Raphael, Resistance, 
Selenium, Sharing, Slide Wire, 
Thomson, Wheatstone’s and Wien. 
See Altbanatinq CdutBNT 
BBIDGiG, AKDIOItSON’s BkIDOB, oto. 

Bridge Duplex Telegraph System. A 

DupUsc tolograph Hyntoni in which 
the receiving insiriiitiont occupies 
the position of a galvanuinotur in a 
WhAatatom'a Bridge, so that the 
outgoing current duos not affect the 
home instrument although part of 
the hne current flows through the 
distant receiving instruinont. 

Bridge Fuse. A fuse in which the 
fuse wire is curried in a holder 
engaging in spring contacts at 
both ends, so that it can bo 
withdrawn to nuicw the fuse wire 
or to isolate tho circuit. 

Bridge Hanger. A type of Hanger 
consisting of an inHulnicd bolt and 
clomp for UHO under bridges, in 
tunnels, oaruhudH, et.u. 

Bridge-Megger. An (ulaptation of 
tho Megger insulation testing sot 
to tho moasuronwnt of ncKlornte 
resistances by the addition of a 
resistanco box, forming a Wheat- 
stone's Bridge, and <Mtrtain niodiH- 
oationsintUo connections, whereby 
the generator gives a I()\v<<r volf.ago 
and the ohTtiiiu'tttr is uscmI ns a 
bridge galvanomotor. 

Bridge Tiransition. A mot, hod of 
connecting traction controlb'rs h»> 
that motors can bo c.liangod from 
aeries to pantllol ami vire^nrsa 
without breaking tho (urcuit by 
connecting tho rhoostatsin parnlici 
with tho motors boforo tlio sonos 
connection is opened, (if. Kiiort 
(J nwuiT Transition. 

Bridging Condenser. A condonscr (»f 
fixed value shunting a pioco of 
apparatus to divewt omnllalions of 
the higher frecpicncic's. 


Bridging Telephone. A telephone 
receiver placed in parallel with 
another, or with sumo other 
apparatus in a telephone circuit. 
Cf. In Bridge. 

Bright Electro-plating. Electro -de- 
position of a bright coating of 
silver from a solution containing a 
sniall quantity of carbon disulphide. 

Bright Emitter Valve. A Thertmonie 
Valve with an ordinary tungsten 
tilaTnont in a vacuum witli a gas 
prtiHHure btdow 0*1 millionth of an 
atinosphoro, which has to be raised 
to bright incandoHoencu to give 
Mullioient oloctrunic omission. Cf. 
Dui-l Emitter. 

Brightness. The luminous jatcasity 
<*initUKl by a surface in a particular 
direction ))or unit area proj<«cte<l 
in that direction. Symbol : B. 

Lambert, Foot-Lam ubut, 

Stiub and Apostild. 

Brightness, Intrinsic and Surface. See 
Intrinsic Brightness and Sgtr- 
iPAOE Brightness. 

Brilliancy, Intrinsic. Sec Intrinsic 
Brilliancy. 

Britannia Joint. A metliod of j(3iut- 
ing bare telegraph wires, etc., in 
wliich tho ondH arc laid alongside 
each other with tho tips slightly 
turned up (but not twisted to- 
gether) and bound with fine 
tinned wire and soldeml. 

British Association Ohm and Unit. 
S<H* B.A. Ohm. 

British Standard Candle. The stand- 
ard «>f luminous intensity formerly 
used in Great Britain ; iKting tho 
light giv<m by a sperm caiidlo of 
Hpccinod diinensions, etc. ; equiva- 
lent to I *02 International Candle. 
Roo also Cauoiol, I’entanic and 
Heener Lamp.s, Violle Rtand- 
ARL>, etc. 

British Standard Wire Gauge (S.W.O. ). 
The legal wiri3 (^aug<» gouoriilly 
used in Great Britain. The Hi/r^s 
run in more regular progn^ssion 
than in tho Birmiughain or 
American gauges, but do not ililTor 
very greatly. No. I is 0-3()l) in. 
diain., and No. 50 is 0*001 in.diam. 
The largest size is called 7/0 and 
is 0*500 in. diatn. 

Broadcasting. 'Phe transmisHion by 
•‘wireless” toliiphony (or tele- 
graphy) of mavH or entortaiiimcmt 


30 



Bro] 


DICTIONARY OF ELECTRICAL TERMS 


[Bra 


items for reception by anyone pro- 
vided with suitable receiving appar- 
atus. In addition to the ordlnaj^ 
wireless method, systems are in 
operation utilising carrier current 
telephony superposed on the ordin- 
ary electric ught mains. 

Broadcastiiig Station (Wireless). A 
wireless transmitting station for I 
the provision of a Broadcasting 
service, usually combined with 
special studios in the same or 
emother building and connected to 
a system of land lines or cables over 
wMoh the amplified modulations 
from distant microphones con be 
received. 

Broca (Galvanometer. An Astatic 
Galvanometer with two vertical 
oppositely magnetised needles, with 
consequent poles at their centres. 

Brow Leakage. See Eism Leaka.qe. 

Brown and Sharpe Wire Gauge. See 
B. & S. WntE Gi^TJOE. 

Brown Detector. See Hozzbb- 
Bkown Dbtbotob- 

Brown Submarine Relay. A sub- 
marine cable Relay in which a 
long light pointer attached to the 
moving coil bears lightly on and 
makes contact with one or other 
half of a rotating drum. 

Brown Telephone il^lay. An instru- 
ment for producing in a local 
current a magnified version of 
the variations of a weak telephone 
current by varying eleotromagnet- 
tioally the lenj^h of a gap, minute 
enough to be conducting, between 
a point and a diso of motal. The 
adjustment of the ^p is main- 
tained automatically by the action 
of the local ourrent. 

Brush. A contact piece, of carbon 
or metal, caused by springs to 
press upon and to make contact 
with a rotating ring, disc, drum, 
etc., such 08 the surface of a dynamo 
commutator, slip rings, etc. 

Brushes : Oarbon, Compound, Copper, 
Exploring, Gauze, Graded, Graphite, 
Laminated, Negative, Pilot, Posi- 
tive, Staggered, and Static. See 
Cabbon Bbxtsh, Compound Bbush, 
etc. 

Brush Aro-Lighter. An old form of 
Open Ooil dynamo with a ring 
armature for running a large 
number of arc lamps in series. 


Brush Arm. The radial portion of 
a Brush Rocker which carries one 
Brush Spindle in brush rockers 
supported from the bearings. 
Sometimes also used for Brush 
Spindle. 

Brush Box. The chamber of rootan- 
^ar section in which tho oarbon 
brush slides in a Box Type Brush- 
Holder. 

Brush Contact, Inverted. See 1n- 
VBBTBD Bbush Contact. 

Brush Contaots. Switch contacts 
made of laminations oaoh of which 
can eacert its own spring separately. 

Brush Discharge. A fonn of dis- 
charge which takes placo from a 
very highly charged conductor 
when no spark can pass, consisting 
of a paio bluish nickering brush 
of light accompanied by a cracking 
sound and slightly different in 
appearanoo in the case of positive 
and negative charges. 

Brush Friction Loss. The energy 
loss in a maohiue duo to the 
friction of the brushes on the 
commutator ; proportional to the 
oontaot aroa and speed, but vary- 
ing considerably according to the 
material of the brush and tho 
condition of the commutator. 

Brush Goar. All the fittings used 
for the support and adjustment of 
the brashes of a machine, etc. 

Brush Heel. Seo Heel. 

Brush Holder. The devicn wliich holds 
the Brush, keeps it presHing on the 
commutator as it wears away and 
allows it the necessary freedom of 
radial movement. 

Brush Holder: Box Type, Cartridge 
Type, Lever Type, Pneumatic 
Scissors Type and Reaction. Seo 
Box Type Bbush Houdee, Cabt- 
RiDOB Type Bbush HoiiUEB, etc. 

Brash Holder Arm. See Bbush 
Spindle. 

Brash Lead. Angular displacement 
of the brushes from the neutral 
position. Seo Baoxwabd Lead 
and Fobwabd Lead. 

Brash Lifter. A device for permit- 
ting a single brush or a group of 
brushes on one brush arm to be 
lifted out of contact with the 
commutator ; or, in tho case of 
Induction Motors, to allow the 
brushes on the Slip- Rings to be 
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raisod aftor th«j slip-ringa liavo 
been short-oirouitod, when the 
maohino has come np to its working 
spood. 

Brash Besistanoe. The rosiaiancd of 
the actual inatorial of the ))ody 
of the brush tuldod tu tho (much 
greater) contact ii^aistanco between 
it and the commutator. The 
rt^iMtance of the brush in a trans- 
voriw direction from the huuling 
to the trailing tip is also of imjiort- 
anco in tlio obtaining of good 
commutation under diilicult con- 
ditions and Homo hrushes arfi 
purpostily made with a higher 
iransvorHo than loiigitu<linaI niniHt- 
ance. 

Brush BiUg. A ring in a largo nmlti- 
poiar inaeliiiio to uliieh llio v. holo 
(if iIio bruisli gear is ii.tlacliod, no 
iiioiiiUed (iiat th'i wlioltt of the 
bniHlu'S can Ut shifted m angular 
positKin on tin* coniinutator to- 
goMier. Usually limit'd to oases 
when- it is support^-d from tli« 
lu-ld frame ami not from the 
iK-ariug pedi-stal. 

Brush Bocker. The titling upon 
w'hirh the hrush sjundh-s arc 
mounted, amingi-d to have a cer- 
tain amount of fns'doin of angular 
movement for adjust ing the posi- 
tion of all the lirushos siiiml- 
taneously. 

Brash Bocker Bing, fcjee Itmisn 

Kino. 

Brash Shift. An expression some- 
tiines pref( uri'd for lirnsh Lmti. 
Brush Shifting Control. 'I'he <-ontrol 
of the voltage of a generator by 
Bhifting the position of the hrushos, 
an in eerlain types of early arc 
lighting niiU'lunes and in other 
eiuistant ourn-nt maelunes (hoo 
Tmruv Syhtmm) ; or the control <if 
the HjHied of a mol or hy shifting its 
brushes, as in eer(.aiii ty[M*H of 
alh^rnat ing eiirn-nt commutator 
motor. (S(‘(( llKKi Motoii.) 

Brush Shifting Device. l>ovi<»)H, 
auKunatic or otlverwise, for varying 
the angle of ieiul of tho brimlum 
accorihiig to Mu- load. 

Brush Spiudle. 'I'lu- Sfiimlh-, iriHuI- 
ated from Mie /irunh ItocArtt upon 
\vhi(-h nil tie- Hru»h‘hol(ler8 of 
one H(-t of hrusiu-H are meiiutiul. 

Brush Spring. A spring in a Bnish 
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Holder which keeps the brush 
pressing against tho oummutator. 
Brash Stud. See Brush Spindlb. 

Brush Yoke. A frame for supporting 
brush gear independently of the 
machine itself. 

“B” Side (in Telegraphy). The 
Hinglo current oxrcuitH in quad- 
ruples working. 

Buchholz Protective Device (for 
Transformers). A device in which 
rise of the J**vel of tho oil, duo to 
the evohilioii of gnst>s causi'd by 
a fault, raises a float- which c-1oh<-s 
a contact ringing au alarm )m) 11. 
If tho fault is Hovons a second float 
ifl dolU'cled by Mio rush of oil into 
the i-xpimsion vi-Siiei and the 
circuit-lm aker is Iripjiod. 

Buchholz Protective System. A pro- 
t(‘ctivo Hysteiu for generators, etc., 
depending upon tho formation of 
gasoouH productH when insulating 
maU^rials are ovm’licated, which 
affect tho heat-transini feting power 
of tho oontentw of a tubu into which 
they are drawn. Kays from an 
incandcHCimt lamp pass tlirough 
Huch a tube and through a nimilar 
tubi- containing air on to nickel 
\vii*eH in two arms of a Wlioat- 
Htono’H Bridge, and any lack of 
lialanco botwi-on their tompora- 
lurcH cause a relay to be actuated. 
Bucking Bar (in a Jli/d^-Hpei-d Oircuit- 
Broaker). A bar carrying tho main 
current m the field of the holding 
on magnet to (h'floct tho field cm 
overload and cautK- the armaturo 
to he roliast-d. 

Buckling (of Accumulator IMatos). 
DiHtortion of the jilatos caused by 
unequal expansion dm- to over- 
lomiing and other canei-s. 

Buffer Battery. An Acwmulator 
Jiattary arrangi-d in jiarallol with 
a geiu-rating plant to ecpialiso 
tho load by assisting at tiinoH of 
hoavy load and (4i]<mg a charge 
at times of light load ; oft-cui con- 
trolled aul-omatically by a JievfT- 
mblti Jioo»t.or. 

Buffer Machine. A nuu-.hine provided 
with a lu-avy flywhec'l which is 
allowc-d to slow clown at tiinoH of 
Iioavy load and to give- out energy 
to assist th(- generating plant 
and to HfMstd up again at timo.s of 
light load. Kee Ilokku tjYBTJCBC. 
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Buffer Resistanoe. See Fxbu) Bboas* of dilute sulphuric acid and a de- 

ma Bbsistanob . polariser of concentrated nitric acid. 

Buffer, Separator. See Sbfasavob Bunsen Photometer. See Gbbasb 
B xrpjPBR. Spot Photomestee. 

Buffer Transformer. See Wilson Burden. An expression preferred 
High Tension Gbnbbatob. to JJoad for the output of the 

Buffer Valve. A Thermionio VaVoe secondary side of an instrument 

used in a wireless receiver in an transformer in volt •amperes, and 

additional coupling stage between sometimes used for the impedance 

a tuned input circuit and a high- of the instrument circuit to which 

frequency amplifying valve to it is designed to bo connect<^d. 

obtain stability by compensating Burglar Alarm. A system whereby 
the effect of input impedance of the opening on a door, window, etc., 
the amplifying valve. or the treading on a section of the 

Bunding up. (1) A self -excited dy- floor, causes an alarm bell to 

namo is said to “buildup*’ as its ring either by closing an elootrio 

voltage nadually increases hrom circuit, or by interrupting a 

the small value due to residual current normally flowing. In the 

ma^etism to its full value, as the latter case the bell also rings when 

excitation rises with the rise of the wire is out or broken, 

the volts^. (2) In Electrolysis: Buried Aerial. An **aoriar’ buried 
the deposition of a layer of metal in the ground, 
upon parts of machinery to com- Buried Hearth Electrode Furnace. A 
pensate for wear. Direct Arc Furnace with one elec- 

Bulb. The glass container of an trode embedded in the hearth and 

incandescent lamp or thermionic covered with orushod carbon, e.g. 

valve. (Sometimes, but inoor- Tinfoa or Loremen Fwmctce. 

rectly, used for the whole lamp or Buried Wiring. Interior Wiring in 
valve.) which the conductors in the tubes. 

Bulb, Fij^ess. See PipnEss BiTm. casings, etc., containing them are 

Bulk Supply. The supply of eleotri- sunk in the walls, etc., out of sight, 

cal ener^ from a generating Cf. Suafage Wibino. 

station of a supply au^ority to Burn-Out. Serious damage to con- 
a substation or oistiibuting centre, ductors, insulation, or both, caused 

from which it is distributed to by excessive current due to a 

individual consumers by a separate short circuit, accidental arcing, etc., 

distributing authority. is often called a “ bum -out ’* ; 

Bulkhead Fittbag. Aflat circular oast- also a fault consisting of a short 

iron glass-covered fitting for mount- circuit is said to “ burn itself out ** 

ing on ships* bulkhesKls and where when the excessive current 

space is limited. through it has fused the conduct- 

Btmch Light. A portable group of ing path forming the short circuit, 

incandescent lamps in a single Bus. Abbreviation for Bus- Bar. 
xeflec^r for stage or other localised Bus-Bar. The abbreviation corn- 
lighting. monly used for Omnibus Bar. 

Bunched Cables. More than one cable Bu8-Bar(8) : Feeder, Generator, Hos- 
run in one conduit, or, in telegra- pital. Reserve, Ring, Sectionalised, 

phy and telephony, several wires in and Synchronising. See Feedeb 

parallel. Babs, Genbeatob Babs, etc. 

Bunched Conductors. A oonduo- Bus-Bar Sectionalising Switch. A 
tor composed of several wires Switch for separating a Bus-Bar 

twisted together in the same into independent sections, 

direction but not in regular Bus-Bar Transformer. A Ourreni 
layers* Transformer of a typo in which 

Bunsen Battery. A collection of tho core and secondary winding 

several Bunsen QeiUs. slips over a bus-bar or other 

Bunsen Cell. A Prima^ Cell of straight conductor, so that the 

the double fluid type with zinc and latter acts as tho primary without 

carbon electrodes, an electrolyte alteration. 
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Bush, (l) In general : a lining, 
usually removable, to a holo, e.g. 
Insulating Bitah, (2) of u Telophono 
Jock. Tho outer conducting tube 
of a jack ending in a ring in front of 
the board to which contact is made 
with tho plug to make an Engaged 
Test. (Also called Testing Bush.) 
Bush : Commutator, Insulating, Slip 
Bing, and Trolley. St^e Coi^i muta- 
tor Bush, 1nsulatin(j Bush, etc. 

Bushing. Often uH<>d for Bush. 
^nshing, Condenser-Type. Soo Con- 

DlSNSKJfc-TviMi: ISUHHINO. 

Bashing Current Transformer. A 

Ownrent Transjormer^ built into tho 
entry iiiHulator of a high tension 
oirouit-bri^aker with straight- 
through primary surrounded by a 
multiturn secondary wound on a 
laminated iron ring. 

Bushing Insulator. A tubular insu- 
lator for a high-bMLsion conductor 
entering the* ease of a Iransfonnoror 
circuit-bn'akt'r (»r passing through 
a partition, <dc., usually of porce- 
lain witii a ribbed <*xt<«rior; sonic- 
tunes with an Hir-sna><!<^ inside, an<l 
soinetinuss oil-lllltsl or lined with 
otlK'r du'b'etrirs. Si'c also CoN- 
DKNHKU 'I'yck Bumiunu aiul Bush- 

IKU (U/UIIKNT 'ritANSKOKMKlt. 

Bus-Line. An expression soniotimoH 
used for tho cables (Miunooted by 
Jwnjters and Couplers running 
along an ('Usdric train which liave a 
siinilar function to tiie hus-bara 
on a Hwitcl) board and connect tho 
collecting shoe's at various parts of 
the train. 

Bus-Line Couplers. I 'lug and socket 
conncctonH hi'twis’ii the coaches 
of an (diuitrie train, to connect tho 
various control and other circuits 
running along tho train. 

Butterfly Connections. Strips in the 
form of a bent out fork used for 
arnuituri' eiub<Muuie<'tions. 

Butt-Welded Joint. Se<' Burr W jcud- 

INO. 


Butt Welding. A resistance method, 
of welding rods, etc., in which the 
flat ends of the rods to be welded 
arc brought together without an 
overlap. Cf. Seam Welding and 
Spot Welding. 

Button Switch. See Push Button 
Switch. 

Buzzer. An apparatus similar to 
an oleotric trembler bell without 
a gong, to produce a signal by 
a buzzing sound. A similar 
apparatus is used to produce 
slight OHoillatinns for testing 
wireless receiving apparatus. Cf. 
Rattler and Hummer. 

Buzzer Wavemeter. A wavomoter 
oxcitixl by a buzzer giving short 
trains of waves so that hotorodsm- 
ing is not necossary for deieo* 
Uun. 

Buzz-Stick. Colloquial name for on 
insuiatod and ])rob<'otod oontaol 
polo for testing tho voltage across 
individual insulator uxiits of a 
string under working oonditions. 

B.W.O. Birmingham Wire Gauge. 

“ B ’’-Wire. Tho wire of a telephone 
lino oonnoctod to tho R-wire inside 
tho oxohango. Cf. A-wxbe. 

Bypath Automatic Telephone System. 
A tU‘V(»lopm<‘nt. of tho Btrowger 
Bgstum in which a ci^rtain amount 
of common apparatus is suhstitu- 
b'd for individual apparatus during 
iMUiversaliion for purjioHcs of econ- 
omy in plant. 

By-p^. See Shunt and By-pass 
S wiTon. 

By-pass Condenser or Capacitor. 

BhIDUINO CONI>K.NSI>:il. 

By-pass Switch. A swltcli somotimos 
provided m parallel witli a largo 
circuit-hreaker which can carry tho 
current while tho oircuil-broakor 
itself is withdrawn fer inspiT.tien. 

By-product Circuit. An unloiuli'd 
Thantom Circuit not suituhlo for 
b'leplmny, whii'li is availahlo for 
telegraphy. 
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C. Abbreviation for Coulomb. Sym- 
bol for Oapaoita7hoe (formerly aluo 
for Current). 

Cabin, Switch. See Switch Cahin. 

Cable. A conductor for trans- 
mitting electric currents composed 
of several wires or strands laid up 
together, with or without insulat- 
ing and protective coverings. 

Cable : Aeci^ Air-Space, Alnmininm- 
Steel, Armoured, ** Association,’’ 
Atlantic, Bank, Bearer, Bitumen, 
Cab-Tyre, Coaxial, Composite, Con- 
centric, Control, Deep Sea, Dry 
Core, Eanalising, Teeder, Flat Twin, 
Flexible, Four Core, Gas Filled, 

Gas Pressure, Graded, Gnide, ** H,” 
Hoohst&dter, Indla-Bnbber, In- 
snlated. Intermediate, Jute-ln- 
solated, Eiamp, Lead-Covered, 
Leader, Loaded, Multicore, Mnitiple- 
Twin, " Non-Association,” Oil- 
Filled, Oilostatio, Oval, Paper- 
Insulated, Plain Lead-Covered, 
Pupinised, Quad, Rubber, Screened, 
Separately Lead-Covered, Served 
Lead-Covered, Pressure, Service, 
Shaft, Shore-End, Shot-Firing, 
Single, Single Gore, ** S.L.,” 
“S.O.,” Solid System of Lay- 
ing, Split Conductor, Stranded, 
Submarine, Supertension, Taper- 
Loaded, Telegraph, Telephone, 
Three-Core, Trailing, Triple Con- 
centric, Twin, Twin Concentric, 
Twin Flexible, Two-Core, TJnar- 
monred, Undergroond, Varnished 
Cambric, and Vnloanised Bitumen. 

Soe Aerial CASUfl, Air-Spacja 
Cable, oto. 

Cable and Bar Winding. An armature 
winding in which the conductors 
forming the upper layer are 
laminated to minimiso eddy 
ouiTOnta. 

Cable Bonds. Connecting devloos be- 
tween the sliuathizig or armouring 
of two cables, or between the 
sheathing of a cable and earth to 
ensure continuity in tho sheathing 
or its ofEioient connection to earth. 
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Cable Bonds : Continuity, Cross and 
Earthing. See Continuity Cable 
Bond, Cross Cable Bond, oto. 

Cable Box. A box, usually of oast 
iron, into and out of which cables 
are led ; containing a cable joint 
or joints ; sometimos filled up 
with insulating compound. 

Cable Charging Gear. Apparatus, 
such as a resistance which can bo 
gradually cut out, spocial motor- 
generators or transformers, to 
apply tho working proasurc gradu- 
ally to a cable having appreciable 
capacity in order to avoid tho pro- 
duction of serious voltage surges. 

Cable Core. That part of a cable 
consisting of one conductor and 
its insulation only. Suvornl such 
cores may bo laid up together in 
one cablo. Soe Two-CIobb Cable, 
Thbeb-Cobb Cable, etc. 

Cable Conplii^. A device for making 
a conducting joint betwoon the 
conductors in cables to bo jointed, 
with or without an insulating 
sleeve. 

Cable Detector, Electrode. Sec Eleo- 
TBODE Cable Detector. 

Cable Drum. A largo wooden drum 
on which a length of cable is coiled 
for transport. 

Cable Drum Belay. Sec Brown Sub- 
marine Belay. 

Cable Ducts. Underground pipes 
(Single Ducts) or hloclcs with a 
number of tunnels or ways for tho 
reception of cables. 

Cable Ducts. Underground pipes or 
channels for the itjception of 
cables. 

Cable Fault. A break in n conductor 
in a cable or a failure of the 
insulation between tw'o conductors 
or between conductor and earth. 
See Localisation oe Faults. 

Cable Gear. The complete equipment 
of steam haulage drums, brakes, 
etc., for hauling in and paying out 
submarine cable on a cable ship. 

Cable Grip. A device which can be 
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elipped ovur tho ond of a cable i 
and, on being pulled, tightens itself 
and grips tho oable ho that it cun 
bo drawn into conduits, otc. 

Gable Joint. A joint connecting two 
lengtlis of ca))lo in which con- 
tinuity of the conductor, the insu- 
lation, and the protitclive covering 
is niaintaizied. S<‘e Joint Box 
and rt^f<u*onc(‘s under Joint. 

Gable Belay. A siMisitJve Relay used 
on Hubintirinc cable UJegraph cir- 
cuits. (SiH» BnowN UeljVY, Qxjl- 
STAD KiULAY, DiCPKII iiKLAY, oto.) 

Gable Sheath. See CAiiUE Sueatu- 
INQ, JjBaij Sueathino, etc. 

Gable Sheath Bond. Sue Cable 

Bond. 

Gable Sheathing. A pmh^ctivo cover- 
ing of metal wire, bamls, etc., on 
a cable. A t<*nn UH»id iiartioularly 
uf Hubniannu cables. Sec Akm- 
ODllINQ. 

Gable Ship. A ship s[X(ciivlly built 
or llttc'il for Hubinuniie cable 
laying or repairing. 

Gable Slings or Suspenders. Loops 
of l<Mi>tiior or othor niaU'rial used 
to atlach an overhead cable tu 
a HU|)fM)rting wire. 

Gable Socket. 800 Mweatinq Tiiim- 

liliK. 

Gable Tank. A large cylindrical tank 
at a cable factory, or on board 
a cable ship, in which cable is 
stoHMl <!oilr(l up n'udy for paying 
out and can be IohUmI under wat.(*r. 
Cable Trausloriuer. An <'arly tyjw 
of transfort ner made in a cable 
machine by placing windings 
rouinl a cen' of strtmds of iron wiiv. 

Cable Troughing. An ojion channel 
for the nM‘cpt>ion of underground 
(Nibles protccteil by a cover. 

Cable Wax. A wnsy subslauce found 
in cii.bl<\s aft«M‘ broiiktlovMi, due to 
chi'iiii«‘al irllcr.'M ion of t he iii..ulating 
compotinii cuiiruMl by ionization in 

\'01(l;-. Ill 111'' Ml llllalien. 

Cab-Tyro ” Cable and Sheathing. 

Si'O 'roilOlI ItmiliMM iSlIMA'l'IiiNO. 

Cadence. A signal mi jiamlot and 
other telegraph HysletiiH that con- 
ditions have Immui arrived ut under 
which a key niay Ihi pressed. 

Cadmium Cell. A Htundanl cell 
giving an accurately known o.m.f. 
made up in an 11 -shaped glass 
container and having iJectrodes 


of mercury and a cadmium - 
mercury amalgam respectively, 
with a cadmium sulphate electro - 
lyUt and a depolarise!- of inorcur- 
ous HuIpJiab'. Si'o VViiSTON Noumal 

OlOliL. 

Cadmium-Copper. An alloy as<>.d for 
I i-.inMinission liiu*s of greatly l>el.U‘r 
meclianiciil strength than c<»p|M^r, 
but oonsi(U>rnl»ly Ichm coiuluctivity. 
Cadmium Electrode. A Normal 
trade used in aeciimulator tosting 
made of inulul cadmiuzn. 

Cadmium Vapour Lamp. A form of 
IHucharge Lamp made both in tlio 
high ])r<‘HHiire anil low pr«‘SHiiro 
forms, with a ezu-tain amount of 
eudmiiim vapour in l.hc bulb giving 
ii light mostly m the rtsl and tlu^ 
greou rt'gion.i of the siH'cti’uzn, 
intended for uii.King with tho light 
from inorcury dischargo lamp to 
obtain an apjiro.xiiuation tu day- 
light. 

Ceasium Cell. A rhotodoctrio CeU 
with tt soiisit.ivo Hurbwo uf tho 
iiuital caesium, sonsitivo to tho 
infra-red portion of tho spootrum. 

Cage Aerial. An aerial in which the 
oomponont wires arc parallel and 
form a “cage” of polygonal 
s(*ctioii. 

Cage Rotor. 8eo Squiiuieij Caoe 

koToii. 

Cage Type Negative Plate. See Box 

'L’YI*K NwGATIVK JhiATK. 

Calamine, Electrical, ii^ioe silieabs so 

ealh <l on ae.eiMiiil of itii RyrovJectric 
prop-rlies. 

Calcium Carbide Furnace. An Aro 

Eurtutce for tlie maiml'actiire of 
calcziim e.arbide by beating n> 
mixture of imie iwid eoko. 

Galculagraph. An inHlnme-nl used 
in telepJiozio excbaziges to recoz’d 
tho tiziui of calls. 

Caldwell Interrupter. An Electro- 
lytic Interrupter similar to t.lze 
iVchnelt Interrupter but. with tlm 
ilatiimin jioint eh-etrode n^plspei^i 
ly a load rod in a pon-elaizz tube 
pierceil with small boles. 

Calibration. A determination of the 
value of the scale readings of a 
meiksiznng iiistrmiKMit by com[)ari- 
Hoii witii a slzwidard iristnimont 
or otherwisi'. 

Calibration Error (in Marine VVireless 
Din'ction Fizulers). The effeot of 

d.') 
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mutual induction between the fore 

' and aft loop and the rigging of the 
ship, tending to crowd bearings in 
the neighbourhood of the bow or 
quarter towards the fore and aft 
line unless the fore cuid aft loop is 
made smaller than the athwart(^p 
loop or is loaded with inductance. 

Callan Cell. A modification of the 
Buneen Cell in which cast-iron 
replaced carbon for the positive 
electrode. 

Calland Cell. A form of “ Gravity ** 
BanieU OeU with a copper cylinder 
at the bottom, and a zinc cylinder 
at the top, without any porous 
diaphragm to separate the copper 
sulphate from we zinc sulphate 
floating on it. 

OaJlendar Recording Bridge. A form 
of Wheatstone slide wire bridge 
used for resistance thermometers 
and pyrometers in which the 
sliding contact is shifted auto- 
matically to the zero position by 
the current in the “ Gkdvanometer * * 
circuit, so that it can be used to 
move a recording pen on a resist- 
ance chart. 

Call-Indicator. (1) An apparatus used 
in manual telephone exchanges 
linked up to automatic exohan^s 
which translates the calling im- 
pulses from the latter into a visible 
signal. (2) a signalling device in an 
electric lift oar indicating from 
which floor a call has been made. 

Calling Dial. The apparatus, usually 
in the form of a rotatable dial 
attached to the subscribers instru- 
ment in an automatic telephone 
system which actuates a call by 
l^ng set successively to the digits 
composing the number required. 

Calling De^oe. A device used in 
automatic telephone systems for 
sending impulses to make a call, 
e.g. a Calling Dial. 

Callhig Lamp. A signal lamp on a 
telephone exchange switoliboard, 
which indicates by its illumination 
that a call is being made. See 
Lmn Lamp and Pilot Lamp. 

Calling Party Release. A system 
whereby the switches, etc., making 
a connection in a telephone ex- 
change aro released for clearing the 
line automatically by a caller 
replacing his receiver. 


[Can 

Calling Ping. The plug used by the 
telephone exchange operator to 
make conneotion to the called 
subscriber’s circuit. 

Gall-Meter. See Tblbphonb-Meteb. 

Calomel Electrode. A Normal Elec- 
trade for testing purposes consisting 
of mercury in contact with calomel 
(HgCI) and potassium chloride 
solution. 

Calorie. The quantity of heat re- 
quired to raise the temperature 
of 1 gramme of water ouo degree 
Centigrade from fifteen degrees 
Centigrade: equivalent to 0-00396 
British Thermal Units or 4*2 
joulos, also called Small Calorie, 
or Gframme Calorie. Oiui ilioiistind 
Calories is sometimos callod a Oreat 
CcUorie, Large Calorie, or Kilocalorie. 

Calrod Heating Element. An olomont 
consisting of a coilod iiichroine 
wire in a tube packed tight with 
manesium oxido for support and 
insulation. 

Camera, Electron and Emitron. See 
Electron Camera and Emitron 
Camiera. 

Camshaft Controller. A form of 
traction controller, consisting of 
groups of separate switches me- 
chanically actuated by cams. 

Canal Rays. See Positive Kays. 

Canal Traction. The various systems 
of eJeotrio working of canal-boats 
include the use of towing barges 
taking current from a contact line, 
tractors on rails or other tracks 
on the bank, and tractors running 
on overhead cable -ways, etc. 

Candle (Electric). See jAJiLOCiiKoFP 
Candle. 

Candle: British Standard, Decimal, 
Hefner, International, Jablochkoff, 
Parliamentary, Standard, Standard 
Sperm. See Bjutish Standard 
Candle, Decimal Candle, etc. 

Candle-Fittmgs. Eloctrio light fit- 
tings, with special sliapod incan- 
descent lamps mounted on opal 
gloss tubes in imitation of candles. 

(hmdle-Foot. S<.)e Eoot-Candle. 

Candle-Lamp. A small incandescent 
lamp with elongated bulb to imitate 
the flame of a candle, for use in 
candle fittings. Cf. Fi.ame Lamps. 

Candle-Metre. Seo Metre-Candle. 

Candle-Power. The Lum-motia In- 
tensity of a source of light in a 
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givon tliroction inoiwuivd in Inter- 
vhatiomil CatMen. 

Candle-Power : Mean Conical, Mean 
Hemispherical, Mean Horizontal, 
Mean Spherical tmcl Zonal. Sue 

MliJAN (UjNIOAJ^ CANDLli3-I*0\VIfiIt, 
MkAN lIWMiai'IltJllICAL Oandlk- 
PoWKIt, OtC. 

Caxiley Furnace. A fi)rm of CrucibU 
Furnace. 

Canopy-Switch. A circuit -broak<»r 
plac('cl uiuhtr tlio canopy ov'cr Iho 
driver of a tranu^ar liy whicli lio 
can cut oiT the (:uri*cnt in c-asit of 
cmtirgi'iicy ; asiially a<^ting uIho 
OH an automatic ov(>rload <‘ut out. 

Cap : Bayonet, Central Contact, 
Edison Screw, Insulator, Lamp, 
Protection, Small Bayonet, Small 
Central Contact, Vitrite. See I Bay- 
onet Cai', Cjsntiiai. Contact Cap, 
etc. 

Capacitance. propiu’iv which 

dntcrniiiKis tiio inagiiitiuto of the 
Gharga which is produced thoreiii 
by unit potiuitial. Syud*ol, O. The 
Practical Unit of capaiiity is tlio 
Farad (Ih"* al)solul<» (J.U.S. olec- 
troniagnetio units), hut it is usually 
niont eonviuiK'tit to make use of 
the iMicrefarail (one millionth of 
a farad). 

Capacitance (ei' Capacity), Balancing, 
Distributed, Effective, Internal, 
Lower, Specific Inductive, Self and 
Stray. Sc<' llAnANoiNu (\m'v<'it- 

ANl’K, DiS'I'IUIUI'I'KO CaI*AOITAN(’K, 
etc. 

Capacitance Area. See CooNTisuroisw. 

Capacitance Booster. A dcvico for 

raisinu the \«»llag(* of ii lino ao tlu' 
load incn'ascs, (miiisimI in*' of a series 
tran.'i former, the sciMiiidary of 
winch supplies a I'upiM'itor. 

Capacitance Bridge. An arrangeiiKUit 
analogous to the WluMbtstoiie’s 
Bridge tor (Munparing oapai'itatK'cs 
in t'ho various hridgt^ arms; usually 
employing ali.('riialiiig or irih*r- 
mitlcnt. lUirrcMts and a tolephono 
in plac*' of a galvanometer. 

Capacitance Commutator. A nwolving 
commutator for charging a enp- 
aeit.or ami disi^harging it rapidly 
through a galvanomoter over and 
over again for the niiuisurcuneiit 
of capiKii lance. 

Capacitance Coupling. ThiuMMiplingof 

two ein’ints, partieiihirly in wire- 


less telegraphy, duo to capacitance 
bolvvoen points on them normally 
at dilTeront potentials. Tho Coup- 
ling Factor of tho circuit of capacit- 
ance 6*1 and CJgof which Ch'sconiiiiou 
t<» both is Cf. iNUUO- 

TiVK Coupling. 

Capacitance Current. Tho current 
which (lows when an alternating 
vtiltage is applied to such a system 
as a cable, [lOHsessing 001181111)1111)10 
capacitauee on open circuit. This 
current is, in phase, in advance of 
tho voltage. 

Capacitance Earth. See CouNTn:Ki*oisE. 
Capacitance Magnifier. A MJagnijier 

for cable signals in whicii delieetion 
of a pallet attaclied to a moving 
coil alTeets the capacitance of tJie 
grid (‘ireuit of two oscillating 
valvi's, thus eontroiliiLg the eiirronl 
in tlM'ir output circuit. 

Capacitance Reactance. Tho compo 
nont of tho mactanco due to the 
effeoL of the capncitanco ; analogous 
but oppositu in sign to the Imluctive 
Reactance. Expri^asod in ohms by 
If^TzfC, whoro / is tlio fr(*quonoy 
and C the capacitani'o (in farads). 
(tSomotirnes called Condenatmee.) 
Oapacitative Coupling, boo Capaoit- 

ANOI'l (!oUI*MN(i. 

Oapacitative Load. S<'e Leading 
Load. 

Capacitor, Any system, posHe.ssing 
appn*ciablc eapacituneo, i.e. in 
which an appreeiabh' charge is 
produei'd by a[)|>li(‘ation of ano.in.f. 
If the e.m.f. is centinuous, only a 
momentary rush of current will bo 
produei'd (exrvqit for siieh small 
permatioiit. current that there may 
be due to l('alvage), but if tho 
e.m.f. is ait<ornat.mg, a eiirront 
will surge ill ami out of the <*apa<*it.- 
uiici' which will !)(' in advance »>f tho 
e.m.f. m Fhaae. (.'apacilaiiecs am 
then'fon) iiscil to impreve tlio 
po\\<M*-rarl.or <»f e, system. T’ormerly 
more usually <*alle(l ('ondenacr or 
Gaparifg. Sco also Gnndrn-aer. 

Capacitor, Series and Synchronous. 

»See Sl'MUKH (’Ai-ACiToii ami SvN- 
IMIHONOHS (’apaoitou. 

Capacitor Motor, (l) All imlmh.ion 
motor for singlo-iihaso oirc.uitfl 
which runs a two-phaso imhior with 
a eomhmser in si'i’ics with ono 
phase. (2) A tyjM) of i-omismsateil 
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pol^hase induotion motor in 
whicn a capacitor .and a separate 
winding are employed for com- 
pensation. 

Capacitor TransSormer* An instru- 
ment transformer the primary of 
which carries the capacitance 
current through a capacitor con- 
nection over the high voltage to bo 
measured. 

Capacity. (1) The name formerly 
universal for what is now oJB6lcially 
called Oapaoitanoe, {2) Of an 
AceumtUator Battery, The quan- 
tity of electricity measured in 
ampere-hours which can be token 
from a battery under working 
oonditioiis. at a given rate of dis- 
charge. See Disohabob Bate. (3) 
Of aQeneratort Central Station, etc. : 
The output in kilowatts under 
ordinary full load conditions. 

Capacity : Guirent Carrying and Plant. 
See CuBKBKrr Carrying Capacity 
and Plakt Capacity. 

Capillary Detector, A detector of 
minute electrical impulses due to 
received electric waves, acting 
upon the same principle as the 
oapillo]^ electrometer. Also known 
as the Armstrong- Orling Detector. 

Oapillary Electrometer. A sensitivo 
electrometer in which a displace- 
ment of a drop of dilute acid in 
a column of mercury in a capillary 
tube is produced by the action 
of an e.m.f. in changing the 
capillary forces due to surface 
tension, etc. 

OapUlacy Lamp. A form of high 
efficiency Mercmry Disef large Lamp 
with a tube of voiy small bore 
employing a high ouirent density. 

CappM End (of a Cable ). See Sealed 
End. 

Capping. The wooden strip cover 
to Casing. 

Captanoe. A term sometimes used 
for that part of the Impedance 
due to Qc^adtance. 

Car (Electric). Any Bailway, Tram- 
way, or Boad vehicle propelled 
electrically. See AocruMnLAXOB 
Cab, Motob-Cab, olc. 

Car : Accumulator, (ras-Eleotric, 
Motor, Petrol-Electrio, Trailer, and 
Trolley. See Aooumulator Oar, 
Gas-Eleotbio Cab, eto. 

Carbon(s) : Arc Lamp, Bare, Coaziid, 


Copper-Cored, Coppered, Cored, 
Flame, Flame-Cored, Flaming, 
fluted, Impregnated, Inclined, 
Metal-Gored, Mineralised, Negative, 
Plain-Cored, Plated, Positive, 
Pure Solid, Solid, and Solid-Cored. 
See Abo Lamp Cabrons, Baeie 
Canons, eto. 

Carbon Are. An arc between carbon 
electrodes, usually limited to pure 
carbons. Cf. Fiame Abo. 

Carbon Arc Lamp. An arc lamp em- 
ploying carbon elect redes, usually 
umited to those not employing 
flame carbons. 

Carbon Arc Welding. Arc Welding 
employing an arc betwoem carbon 
electrodes, flling metal being added 
if required. 

Carbon Brushes. Brushes for 
Oommutators, Slip Rings, etc., 
made of blocks of a speoial 
quality of carbon ; giving bettor 
conditions of commutation than 
the metal bruHlies which they 
supersodod. 

Carbon CeU. A primary coll which 
converts the chemical (‘iiorgy of 
carbon into olocbrioal energy. 

Carbon Contact. An auxiliary con- 
tact on a switch, etc., for taking 
the arc on brooking the oirouit, 
made of carbon. 

Carbon Dust Resistance or Brazil Re- 
sistance, A roHistance, chiefly used 
for earthing tlio neutral uf throe 
phase systoms, made of carbon 
dust in zig-zag troughs. 

(kubon Fi&ment. The flno con- 
ductor of carbon which is elootri- 
oally heated to incandosconce in 
the vacuum (of about 30 millionths 
of a atmosphere) in tho earlier 
form of inoandoHcoiit lamp. Usually 
made by healing a c<Wluloso fila- 
ment made by the extrusion or 
“squirting” process. Cf. Metal 
Filament. 

Carbon (filament) Lamp. An incan- 
descent lamp with a carbon fila- 
ment. (Introduced about 1871) 
pracitically simultaneously by Swan 
and Edison.) 

Carbon Microphone. See Miobo- 

PHONE. 

Carbon Regulator or Rheostat. A vari • 
able resistanco consisting of a 
number of carbon plates which 
can be subjected to vtirying 
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mechanical pressure by a screw or 
otherwise. 

Carbon Tetraohloride Fnse. A hi^h- 
tension fuse iniinorsocl in carbon 
tetrachloride which has a powerful 
arc oxtiii^uishinj' effect and is 
uniinnaimtiahlo. 

Carbon Transmitter. St^e Mioropuonei. 

Carbonisation. The change in organic 
iiiatorial.s duo to hoat* which 
roduesjs them to carbon. Many 
insulating mah'rialH, when car- 
bouiHfd by ovorlioating lose their 
insulating pro]:>erty. 

Carbonised Cloth. A material, pre- 
pai'ed by carbonising cloth in a 
vacuum, from which ndjustaltlo 
rcsistaiicf's can bo constructod in 
the form of ])ilod up tliscs sub- 
jected to varying ootnpimsion. 

Carcase. The compl^'to li<«Id frame, 
polos, etc., of a dynamo or 
the tiissomliled stator of an a.i*. 
macliino. 

Carcel, Bee. Si*o CAuawn Lamp. 

CaroelLamp. A Kr<*n(Ui Photometric 
Standard consisting of a colza 
oil lamp giving undor Hpouillod 
c<*n(btions a light oipiivaltmt to 
9*6 InU'ruational Oandlos. Ori- 
ginally intontlod to n'prasont tho 
tweiit.iidh part of (ho Viollo 
IncainU'sci'iit IMatiiium standard. 

Card) Compass. Koo (Vim pass 
Caiu). 

Cardow Earthing Device. An appara- 
tus for putting a (‘ireuit to earth 
in COSO of ahiiormal privssun*, 
dt'peiiding u|ion tint eii’ctrostatu* 
attra<’.( loii l)(<tw<*on im (tarfliod 
mittal plate and a light aluminium 
strip ooiUK'cted to flio curcuil. 
Cf. PAKTHnn;!-: Sakktv Dkviok. 

Cardew Voltmeter. An early form <»f 
volt-metoi* III which tho noodlo 
was actuals'll by tint oxpansioii 
of a long wiro of platinum alloy 
passing over piillios. Keo Jlor 
VVniK Inhtiuiimknth. 

Cardioid Diagram. Soo Diaukam of 

ItMOKCriON. 

Carey Foster Bridge. A f(»rm of 
slule-wiiit W/initfitone'n Jiridtjo 
arningod for tlio coinparison <if 
two Hourly e<iual resist ancos of 
low valuo. 

Car-Floor Contact. S'o F1.0011 

(Vint ACT. 

Cargo Error (of the (Vunpass). The 


variation of tho reading of the 
compass duo to an nlt<iration in 
tho amount of magnetic material 
on board, as in the coso of cable 
ships when a quantity tif Hhoabhod 
cable bus boon discharged from 
the tanks. 

Carpet (Electric). A carpet having 
woven into it resistaneii wires by 
which II (foi'laiii amount of hoatiiig 
elTect can Ijo prodiieoil by a 
eiirront. 

Carriage-Type Switchgear. Switch- 
goar ill which all tho iUuus holong- 
iug to ono section or “ panel *' 
are mdLiiiUul on u whoelod truck, 
HO that tihey can bo drawn forward 
clear of ail liv^^ coiitaebs for iiispeo- 
tion and ivpair. 

Carrier, Element and Plough. Soe 
Elemiisn^t Cathucur and TLoactH 
Caiiuier. 

Carrier Current. A continuous or 
alternating ciirrorit in a toleiihono 
circuit upon which tho Mmlulationa 
forming tho actual message arc 
Buporposocl, o.g. ilic ciirront from 
tho battery in a microphone 
circuit. Heo also CarhiiiJIi Wave 
TKi.ifiriroNv. 

Carrier Current Telephony (and 
'rcli'grupliy). Soo Cariuwh Wave 
Tki.I'Jpikiny, Soo Bidb-Band, 
UriMflii Sidr-Banj"), otc. 

Carrier Frequency. Tho froqunney 
of tho Carrii'r 11 arc in wimloss or 
suiMwpfiHi'tl tolephony or tcb'graphy. 
Carrier Frequency Wire Broadc&sting. 
A f«>rni of il iff JinHufrufUlntj in 
which tho curri-n|. dislribiitoil coii- 
HiHts of a iiioiiiilaioii curn-nt at a 
high caiTii'i’ rmpioncy, cilhi'!* I rans- 
iiiitted on spi cial circuits or super- 
poHi*<l on ('ircnilH iis»‘<l as nlcct.rio 
light mains or for oth«»r piirposi's. 
(if. Annni-h'iU'jgnMNCY l{i<inii-'i'’rj- 

SHIN. 

Carrier System, Floating. Hi'o 

K1.0ATINU ('AltlllKIl HvsTKM. 

Carrier Tele?)hony (and Telegraphy). 

S«'o (lAiiiMKa Wavi-: 'rMI.I-iPIlON v. 

Carrier Wave. (Vmiinuoun liigh 
Ircijiicncy waves propiigal.cd cithor 
III iipacc’ or along a circuit, upon 
which tho audio-frfiquonoy Modu~ 
latwm corrcHponding to t.ho voice 
wavoH arc siqii'rposod. Soo 
also Bidic-ITppbh Bani>, Side-Band 
ami SuppiticsswD (UiiuiMn Wave. 
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Carrier Wave Telephony. Simul- 
taneous trazasmission of several 
messages eaoh employing a differ- 
ent carrier current of different fre- 
quency superposed upon a circuit 
used for other purposes, and modu- 
lated according to the telephone (or 
telegraph) signals, employing separ- 
ate receivers for each message 
tuned to resonate to the individi^ 
frequenoies of the separate mes- 
sages. Smcial arrangements are 
employea including wave filters. 
eto.» to eliminate the frequenoies 
that are not within the ranges or 
“bands” actually required. For 
telegraphy on this system audio- 
frequencies are sometimes used, 
particularly on the Continent. 

Oai^rs. The conductors fixed to 
the moving plates of IrvfhiBnce 
MoMms which receive the in- 
duced charges and carry l^m to 
the main conductors. Cf. Field 

PLA.TES. 

Carrying Capacity or Current. The 
current that a conductor or appar- 
atus can cai^ without exoeemng 
specified limits of heating or volt- 
age drop. 

Car-Shed Hanger. See BamaB 
BUzraEB. 

Cai-Switoh (Lift) Control. A system 
of electric lift control from a 
switch or controller in the oar. Cf. 
Hope Oontbol and Push Button 
Control. 

Cartridge Fuse. A fuse in which 
the Fu8b Link is carried ready 
mounted in an enclosed or ven- 
tilated tube or plug, soinotimes 
filled with arc-quenohing material 
with suitable terminals so that it 
can be readily replaced ; often 
made so that cartridges of different 
carrying capacities are not inter- 
changeable. 

Osftrlto Type Bmsli Hdldei. A 

brush holder in which tho carbon 
brush is held in a box of insulating 
material with a protective metal 
cover, from which it is fed out by 
a spring. 

Cascade Amplifier. An Amplifier 
consisting of a number of Therm- 
ionic Valves in Cascade Connection. 

Cascade Connection. Connection of 
similar pieces of apparatus together 


[Cas 

so that the output side of eaoh is 
connected to the input side of the 
next, as in the following oases: (1) 
Of Condensers, Series Connection, 
(2) Of Induction Motors. Connec- 
tion of the Stator of a second motor 
to the JRotor of tho first. Also 
called Concatenation or Tandem 
connection. (3) Of Thermionic 
Valves. Connection of a series 
of valves with tho Plate Cir- 
cuit of eaoh coupled to the Ofid 
Circuit of the next, to obtain 
several cumulative stages of Ampli- 
fication. 

Cascade Control. The method of 
obtaining a number of differont 
eoonomioal running speeds with 
induction motors, i.e. speeds in 
which there is not a waste of 
power in regulating rosistances, 
oy oombination of concado con- 
nections. Used somotimoB in 
combination with other methods 
such as Pole Charing Control 
in three-phase traction and pro- 
pulsion of ships. 

Cascade Converter. See Motob- 

CONVBBTEB. 

Cascade Motor. A double motor in 
which the stator of ono half can 
be connected to tho rotor of the 
other to obtain a roducod speed, 
or a single motor in which the 
equivalent of coscado control is 
obtained by special arrangements 
of the stator or rotor windings. 

Cascade Starter. A starter for 
making the necessary oounoctions 
for putting motors in Cascade 
Connection for storting. 

Cascade Synchronism. Tho synchro- 
nous speed of two motors oonnooted 
in cascade. 

Cascading Voltage. Tlu^ minimum 
voJtftgo whioli will cause cliHchargo 
botwomi udjncont unitH in a string 
of HusjxmHioii insulatorH, usually 
loss than tho Spark Over Voltage 
for tho whole string. 

Cased Cord. A oable with a single 
layer of copper wims on a hoinp 
core ; used for inductances in 
wireless telegraphy. 

Casing. Wooden strip with grooves 
to contain wires with a wooden 
Capping or cover ; used for in- 
terior wiring of buildings also 
called Moulding, 
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Castellated Filament. A motal fila. 
ment mounted in short zig-zags 
separated by horizontal portions 
as in soiuo traotion lamps (giving 
a reduction factor of about 0*93). 

Castner-Eellnei Process. An oluotro- 
lytic process for the manufacture 
of caustic soda and cliloriuo. or 
chlorine cotiipounds, by tlm <iloctro- 
lysis of salt. Metallic sodium is 
first produced us tin amalgam with 
mercury oloctrodt's, and is after- 
wards convtirlcd into caustic soda 
by contact with water. 

Cataphoresis. lUccirophoratiH in which 
the particle in ((lu'stion ])ush to- 
wards tlm callKshi. Cr. Anai'hoii- 

liSHIS. 

Catch-Net. A wire network placed 
under high voltage transmission 
linos where they cross public 
roods, etc., or other overhead 
wires, for safety in case of breakage 
of the live win». 

Cateleotrode. An oUl-hushioned ex- 
pression for Mi(^ negativ<i polo of a 
battery, ('f. ANKnK<mn)i<3. 

Catelectrotonns. The condition of 
increased irrit-ability assumed by a 
nerve near the negative ulectrodo, 
whun tv constant current is pnssud 
through it. 

Catenary. S<'e (’atknary VViiiic. 

Catenary Cross-Span Suspension. A 

form <»f (honii’^pan Sii^pvtution of 
overload contact linos in which 
iUiU'nanj t>u«pvihii'um is omployod 
for tlm span wires. 

Catenary Suspension. A method of 
susptMulitig overhead contuet lines 
for el«‘c.tne radways, <dc., in which 
tho dilTenuiee of level (»f the wire 
due to sag is pnictioivlly tivoicied 
by HUS|Mmding tbe wiro tit frerpuuit 
intt'rvtils by win^s <if dilTtjnmt 
lengths from one er m<»r<t bttaror 
wims or <^ahl<»s. 

Catenary Suspension : Compound, 
Double, Duplex, Indirect, Rigid, 
Simple, imkI Single. (*om pound 
(‘atknahv Suspi'JNhion, Douhi.k 
(V\ti-:n\uv Suspknsion, tde. 

Catenary Wiro. A heumr wire in 
a (UitrndT}/ SufipvtMion. 

Cat-fish, Electric See Hay. 

Catharometor. An inst.rurmutt for 
ohs<'rving ti <'han|'o m the ttomposi- 
tion or spei'd of iiievtuncnt <»f tlie 
gases Nurreimding an ehs’.trieiilly 


heated wire by the change of 
rosistanco duo to chango of the 
rate of cooling. 

Cathautograph. A system of trans- 
mission of visual writing in which 
a receivt^r similar to a Cathode 
Ray Onailloffraph is used with a 
fimrcticcnt H(?r(‘on on which writing 
caus('d l>y tho moving “spot’* ro- 
mains visibhi for u short time. Tho 
iransinith'r contains u stylus 
regulating two rosistanc<»s os in tho 
Telautograph and thus controls tlio 
dodeeting fields of tho rec(‘ivt<r. 
Cathetron. A Grid- OotUrolled 
Mcremy- Vapour Rectifier with tho 
control tfi(<ctrodo oxtornal to tho 
tul)<‘. 

Cathions. Soo Cations. 

Cathode (also spelt Kathode), The 
polo or oloctrodo through which 
jwieording to tho old oonvontiou 
tho current loavos an olootrolytio 
coll, vacuum tube or other piece 
of appamtus, i.o. tho Negatvoe Pole, 
and 111 a Thermionic Value, otc., 
the oloctrodo from which tho 
<*loct.ron stronm is omitU^d. In 
tho (Mvso of a primary ccdl, tho 
oloctrodo through which tho cur- 
roiit loavos tho oh^ctrolyto, i.o. tho 
copper, carbon, or other positive 
polo is somotiinoH callod tho 
cathodo. (From Qrook words, 
moaning lilorully tho ** way down.’* ) 
Cathode : Concave, Cold, Directly 
Heated, Hot, and Lime Spot. S^'o 

(JoNOAVIO CJaTIIODW, (Iatii- 

ODK, oU\ 

Cathode Dark Space. (! hook ms 

Dakk Spai’k. 

Cathode Drop or Fall (of Potential). 
'I'hi^ coMPiml. ration of potential 
ginihent. which «)cciirs near the 
luvthode in a highly oxhansb‘d 
vacnnin tnhe, due to the high<w 
speed of the negative ions or <‘l(*i^- 
trons than that, of the posit.ivo 
ions. Kelt (Jaskous DiHdiiAiioi'j. 

Cathode Filament. A lilanient forining 
the healed cathode in a Thermionic 
(Utnlidye “X” Ray or 

<»tlier Hot ('athotle. Inlw^ or eni- 
])loyed t.o heat- tlio (withode iiidi- 
nM’i.ly. 

Cathode Glow. A glow in t.he form 
of a velvety film, which app<^ars on 
the surface of tho cathodo of a 
viumiim tube when tho giis prossuro 
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is rednoed below about 1/2000 of an 
atmosphere. Of. Nboatttbi Glow. 

Cathode OsdUograph. See Cathode 
Rat Osoieloqeaph. 

Cathode Bay Direction Finder. A 
wireless receiving appc^tus with 
two frame-aerials at right angles 
to each other, connect^ through 
amplifiers to the four plates of a 
Oatkode Bay OaciUograpn, the beam 
of which is so deflected as to show 
the direction of the received 
signaL 

Cathode Bay Furnace. An experi- 
mental apparatus in which Oathode 
Rays from one or more concave 
electrodes are focused upon the 
object to be heated in a vacuum. 
A sufficientijr high temperatxire can 
be obtained in this way to convert 
diamond into black carbon. 

Cathode Bay Instnunents. Measuring 
instruinenb, in which the indication 
is made by the movement of a 
beam of cathode rays falling on a 
fluoi-esoent screen or phographic 
film, e.g. the Cathode Kav 

OSCLLOOHAPH. 

Cathode Bay Lamp. A vacuum tube 
in which Oathode Bays are directed 
onto a block of lime or similar 
material which becomes incan- 
descent. 

Cathode Bay Osoillogiaph. A cathode 
ray tube arranged with a fluores- 
cent screen at one end upon which 
a narrow beam of cathode rays 
falls, and makes a visible spot of 
fluorescence. The beam is either 
in the field of two electromagnets, 
at right angles to one another and 
exoit^ proportionally to the volt- 
^e and ot^nt in the oirouit under 
investigation, or, more usually, 
passes two similarly crossed electro- 
static fields. Owing to the deflec- 
tion of the beam by t^e fields the 
spot is caused to execute energy 
curves corresponding to the circuit. 
The instrument can be used up to 
the very high frequencies employed 
in wireless tele^phy as a watt- 
meter, or for the study of wave- 
forms or phase differences. It can 
also be arranged for photographic 
recording. Sm also Accelebation 
Gbid, FootisiNa Coil, and Eleo- 
TBOBTATia, Ionic, Maqnhtio Fo- 
cusing, and Beam Teap. 


Cathode Bay Particle. Seo CatsoX> 
Bays and Elbothon. j 

Cathode Bay Pencil. A oonoontrat^ 
beam of Cathode Bays, ^ 

Cathode Roy Television Tube. 
catliodo my tube uhckI i»i a ^ 

vision receiver with a lluore*'^^ 
cent Hcivon ai)poHiU> t-lu» Jioat^ * 
cathode u]U)n which hillrt 
sharply foousod ch'ctiMn 
modulated by the tiiiipliruul inooJ'-*^-^' 
ing signals and by 

special act of ('h'ctrodcH in 
chronisrn with the scanning 
in the tranBinilloi*. Sco al^*^ 
ICiNESOOPE, lOONOSCOI’Iil lHUl Va.^ ■* 
lAiiLB Speed Scanning. 

Cathode Bay Tube. A Uas 

Tube suitable for iho production 
Oaihods Bay. 

Cathode Bays, 
a stream of 
particles or given t>ff 

the oathode in a highly exhaustex* 
tube, i.e. wlion the gas pressure 
reduced below 1/100,000 of 
atmosphere. They aro defieoted- 
by a magnetic field, cause pbas^ 
phoresGonce of glass, hi'ut and oxeA’ 
mechanical force upon bodies oxa 
which they fall, and causo such o* 
target or Anticathode within tlA0 
tul^ to emit “AC” Jfays. 

Cathode Spot. The bright wpot oxx 
the surface of tho cathode of ^ 
mercury vapour aro whom 
action is concentrated, ri'sulting i aa 
a very high current density. 

Cathode Sputtering. A iiud.hod of 
depositing metal on a Hiirfaeo in 
speoiol l<)W-pr<’Hsuro vesstd witlx 
parallel plate electrodes, tlie catti- 
ode being of tJie material to 
deposited on tho miodo liy tlio 
ionic strcaui. A presHuni of sui:. 
leost 1000 volts is required. 

Cathode Stream. The stream of 
ions or elootrons, i.o. “ Cathod.© 
Rays,” projected from iho cathod.© 
in a Thermionic Vabve, “X” Reef/ 
Tube, or other Cathade Rcej/ 
Tube, 

Cathodio. See Euiictro positive. 
Cathodic Proteotlon. rreiection of 
imdorground pipes, cahh^s, etc-» 
from corrosion by olectrelysis dii© 
to tramway return curi’onlH, \>y 
j bonding to tho negative jiole of 

I the system. 


Rays consisting oj. 
negatively charg®^ 
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Cathodophone. A form of minrophono 
in which the heated cathode causes 
ionisation of the air between it and 
a suitably placed anode at a hi^h 
difleronoo of potential from it. The 
movement of the diaphragm causes 
pulsation in the ionic stroaiii result- 
ing in modulation of the current. 
The apparatus is used in one 
system of kouiuI lilins. 

Gatholyte. The part of tlm Electro- 
lyte in an , Electrolytic Cell in close 
proximity to the Cathode^ Cf. 
ANOLYTIjJ. 

Cations (also spelt Gathiun, Kathion 
and Kation). 'J'he dissociatod 
parts of inoloculoH (or lotbs) carry- 
ing positive cliargos which during 
electrolysis move towards the 
Cathode. C!f. Anions. 

Catkin Type Valve. A Thcrtnwnic. 
Valve- ill which a metal oiiv(do{H«, 
also forming the anode, is used. 
Catolyte. Gatholyte. 

Gat- Whisker. The line wire which 
makes contact with the crystal 
in the most common form of Gryatal 
detector. 

Cautery Apparatus. Apparatus for 
])crforming surgical operations by 
means of an electrically ]ioat<d 
wire. 

Cavendish Experiment. A historic 
exi^'riment of 11. Cavotulish (17151- 
1810) in whi(0i a charged sphere 
was I'livelopeil by tw<» inRulal.<Hl 
homisph«m*H. TIuws if t hey touched 
the HpheiHs ns’eived the whole of 
its charge heaving it lUschargtsl 
when rcmov4Ml: showing that all 
chargiis U'side en tlie surfaces ef 
coiKliictei's. 

G.B. The usual ahhreviatitm for 
Central Itattery. 

“C” Battery. An I'xpn'ssion u.s<»d 
for a Grlti Jii<M Jlattery. 

C.C. Lamp Cap. CuNTaAL Con- 
tact Lam I* ( 'Ar. 

Ceiling Plato. A ns^tal plah* for 
fixing on a ci'iliug with a cord grif) 
or etlu^r at taidmumt for a fh^xihlo 
coni to whi<*li eoiiiu'ction is iiuwlo 
iMdiind the plaUi with or without 
other provision for supporting a 
p(mdant iltting. 

Ceiling Bose. A iitt ing with a detmdi- 
ahle cover, often of porc<duin, 
and with terniiuals for the attiudi- 


menb of flexible wire cjarrying 
olootrio light pendants. 

Ceiling Switch. A switeh for luount- 
ing on the ceiling to bo actuated by 
a cord. 

Cell. (1) A combination of olootrodos 
of dissimilar iiiatorials and an 
oloctrolyti' either capable of giving 
an e.m.f. owing to chomicai 
action, as in a primary cell, or of 
X^roc hieing a certain chemical 
action when supjilied with current, 
ns in an electro lytic cell, or both, 
as in an uccumiilator c(«ll. (2) A 
cubicle or chamber for the accom- 
modation 4 if an it4im of high 
voltage switchg4>ar. (2) Tho iii- 
Hulating tub4) wliich lines thu slob 
and projoets a little way from 
tho end tlunroof in high tensi4)n 
armature windings, etc, (4) Any 
armng4'iiiumt 4>f clectroiles be- 
tween which is a substance subject 
to a change of oU'ctricaL pr4>pertics 
on a change of oth4^r conditi4)nH or 
vice versa. E.g. Scleid-mi Cell, 
Kerr Cell, 44tc. 

Cell : Accumulator, Agglomerate, 
Alkaline, Allan, Bichromate, Bun- 
sen, Cadminxu, Callan, Callaud, 
Carbon, Chloride o£ Silver, Clark, 
Codd, Concentration, Counter 
E.M.F., Daniell, Barimont, de la 
Rue, Double Fluid, Dry, Edison, 
Electrolytic, Electronic, End, Fara- 
day, Fuller, Gravity, Helleseu, 
Hibbert, Inert, Karolus. Kerr, 
Knowles, Lalande, Lead, Leclanchd, 
Light-Sensitive, Light-Voltaic, Meid- 
inger, Photo-chemical, Photo-con- 
ductive, Pholo-olaciric, Photo- 
electrolytic, Photo-umissive, Photo- 
voltaic, Photroiiic, Pilot, Poggon- 
dort Porous, Potassium, Primary, 
Regenerative, Regulating, Rectilior, 
Reversible, Schaushiefl, Secondary, 
Selenium, Single Fluid, Skrivanoff, 
Smoe, Standard, Storage, Thaloflde, 
Voltaic, Weston, ami Wet. S4M1 

AfKJUMUliA'LHUlCuUili, A 0(11.4 IMIiUlATB 
(Iki.L, 4»Ui. 

Cell Constant, 'rim ratio 4>f tli(4 m4^all 
4 listan(!o apart of tiui 4iUi4:tr4Kl4is in 

a IMlll 1.41 tll4) llH'aii C1'4IHM H4luti4)U 4)£ 

the i5urr4mt path. 

Cell Ixispection Lamp. A iiam>w 
incaiul4\s(j4nit lamp with a hmg thin 
ob4mitc Imldor, whioi^ can bu 
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mtrodTioed betweea the plates of ' 
an aoonmulator for examination. 

Tester. A portable voltmeter for 
testing the condition of individual 
cells of an Aocn m clatob Batter?. 

CeUolai Conductor. A stranded con- 
ductor for E.H.T. Transmission 
Lines composed partly of oo|)per 
wires and partly of eduminium 
bronze hollow tubes. 

Cellular Switchboard and Switchgear. 
Switchgear in which conductors 
belongmg to different circuits or 
parts of circuits are kept in cells 
separated by fireproof j^rtitions. 

Gentuophone. A proposed electrical 
musical instrument in which the 
sound is produced in a loud speaker 
by the undulatory current passing 
through a photoelectric cell under 
intermittent illumination by a 
beam interrupted by a rotating 
perforated disc. 

Cement, Electro. See Elboxbo- 
Cbmbnt. 

Centi. Prefix signifying one hun- 
dredth. 

Oenti-Ampere Balance. A Kelvin 
Omrmt Balance with a maximum 
range from 0*01 ampere to 1 ampere. 

Centimetre, A name sometimes used 
for the C.Q.S. electrostatic unit 
of capacitance and for the eleotro- 
magnetio unit of inductance on 
accoimt of the Dwnension of both 
these quantities being length if 
K and [i are neglected. This 
practice is not to be recommended. 

Central Battery Signalling. The 
provision of current for signalling 
purposes on a telephone system 
from a battery at the oxcliango. 

Central Battery Telephone (or Tele- 
graph) System. A system of work- 
ing in which current for all 
purposes is supplied from a 
battery at the exchange (or 
central office) instead of employing 
local batteries for every micro- 
phone or instrument. (Also called 
Common Battery System.) Cf. 
Local Batteby System. 

Central Bracket Suspension. See 

Centre Pole Suspension. 

Central Contact Cap. A lamp cap of 
similar construction to the Bayonet 
Cap, but with the cap itself forming 
one terminal and a single contact 
plate the other. 


[C.G.S. 

Central Contact Lamp Holder. A 
Larnp Holder with one central 
spring contact, the brass collar 
forming the other. 

Central Office. A term used in 
America for a Telephone Exchange, 
but more commonly limited in 
Great Britain to a toiegraph office 
connected to a oonsiderable number 
of lines. 

Central Station. An establishment 
containing Generating Plant driven 
by steam or other motive power, 
for the public supply of electricity 
over a certain area. (Also called 
Eleotridiy Works, Generating Sta~ 
tion and rower House.) 

Centre, Distributing. See Distqibu- 
TiNG Centre. 

Centre Pole Snspension. The sus- 
pension of an overhead tramway 
contact line from bracket arms 
carried on poles in the centre of the 
road. 

Centre Slot System. The form of 
the conduit system of olectrio 
traction in which the slot is con- 
trally placed between the rails. 
Cf. Side Slot. 

Centre Zero Instruments. Polarised 
indicating instruments capable of 
reading positive and nogalive 
values on both sides rospoctivoly 
of a zero in the centre of the scale. 

Centrifngal Coupling. A coupling 
which engages by centrifugal 
action when a certain speed has 
been reached ; used to enable 
motors of low starting torque such 
08 single phase induction motors, 
to start and to run up to spoed 
unloaded. 

Centrifngal Starter. A device used 
on raodoroto sized induotion motors 
in which a centrifugal governor 
arrangement causes a rotor rosist- 
anoo within the rotor to be short - 
circuited when the working spoed 
has been reached. 

Ceramic Insulators. Insulators made 
of porcelain or other vitrified 
material of the same class, such 
as those used for high tension 
transmission lines. Soo Pin Type 
and Suspension Insulatoiis. 

G.G.S. Units. The system of absolute 
electrical units adopted by the 
British Assooiation in 1873, based 
on the Centimetre, the Gramme 
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and the Second. Two of those 
systems have been developed 
dependinp; respectively upon 
Electrostatic and Electromagnetic 
relations. Tlie Practical Units in 
oommoii URo are derived from tho 
latter. also M.K.S. Systkivi. 

Cham Insulator. Suspension 

iNSULATOIt. 

Winding. A Two- Range three- 
phase winding witli inhn'liiiked 
coils. (Also called Windiiig.) 

Ohamber, Intake and Ionisation. See 
Intake Ciiamiieu and Ionisation 
CUAMUElt. 

Chamberlain and Hookham Meter. 

Soo MKumiKY ]M(m)a Meticu. 

Change Coil Instruments. Measuring 
instrunw!it« of tho moving iron 
ty]Xi witli allernativo replaceable 
coils giving a number of diltiercnt 
ranges. 

Change-Over Switch. (1) A switch 
with one sid of moving contacts and 
more than one H<*t of iixoii contacts, 
which can Isi uwd to connect 
either of two circuits to a source 
of supply or eitluir of two sourcMw 
of supply to a circuit. (2) A switch 
for rapidly substituting on<^ syst>em 
of coruu'ctions for anotluir. 

Change-Pole Motor. A Multispecd 
Motor for I*olc dhanging Control, 

Change-Speed Motor. A motor which 
can bo run at any oii<^ of a number 
of alliU'iiative economical s|Mu*ds, 
u-K* l*y PoU'-( 'hanging, Rtar- Delia, 
or Serivs- Parallel coniu'ctions. Cf. 
Vauiaiu.I'J Speed Motoii. 

Changer, Pole. S<*e Poi.e (Iiianuer. 

Channel, Communication. Si'o Cum- 

MUNIOATION (’IIANNED. 

Channel Working (in (labU' 'I’elegra- 
phy). 'riie use of one iiahle <*ipeuit 
ss two I'liunnels by siuiding signals 
from two sources in ra|)i<l su<*<u'h- 
sion allernal.ely anil si'parating 
tluMii b,\ syMchroiioiis apparatus. 

Characteristic. See ('iiauaoteiuhtki 
Curve. 

Characteristic : Anode-Current, Dy- 
namic, External, Falling, Full-Load, 
Grid-Current, Internal, Line, 
Lumped, No-Load, Open-Circuit, 
Series, Short-Circuit, Shunt, Speed- 
Torque, Static, and Total. Simi 
Anode (’dkiient Ciiakaoteiustio, 
DyNAMK! (blARAOTEItlSTK', etc. 

Characteristic Curve. Any curve 


exhibiting the relation between 
intordopendont properties of a 
piece of apparatus, such os e.m.f. 
and Current. 

Characteristic Impedance. The limit 
to which the nnjiodaiioo of a Iclo- 
gmpli or tclcplioiio lino approxi- 
niat<‘H as its loiigth is iiideiinitoly 
inc.nuisi'd. 

Characteristic Radiation. The **X.” 
Kays of particular frequency oi nit- 
tod by a Huhstivneo as tiecomUiry 
Jlatlialion when homharded by 
“X” Kays of Hullicicritly high 
frc<iuoncy; somotimes <iallocl 
Pluorcsee7U “X” Rays, it is found 
that tho square roots of tho 
cpioncios of tho rays given out by 
tho olomtmis form a sorios corre- 
sponding to their Atomic Numbers. 

Characteristic Surface (of a Ther- 
inionio Valve). A surfaoo oon- 
ncoting coordinates reprosentiiig 
RiinultaiieouH values of tlinio vari- 
ahloK, such as anodo or grid volt- 
ages or curi*ontH. Sco Anode Cur- 
rent Surface and Crii) Current 
Surface. 

Characteristic Bays. See 

Characteristic Radiation. 

Characteristic Ray Spectrum. 

The Hpootrum of tho Characteristic 
RmliatUmoi a particular substaneo. 

Charge, (l) The cpxauUty of elec- 
tricity contained by a eonduutor, 
i.c. the degree of excess <)rdelicieiu*y 
of electrons. (See also U-nit Charge.) 
By analogy tho tlistrihntion of 
magnetism on a tnagiiel. is soim^- 
times spoken of m a charge of 
inagnetisin. (2) 'IMio passage of a 
curnml through an aecumulalor 
in tho dinu'.tion whudi (miusos Iho 
chemical changes elYeeting a storage 
of eiu*rgy theri'in. (:i) 'I'he mmilxir 
of ain]HU’o-liours passod in this way. 
(•1) UhimI as a verh, to impart a 
“charge.” 

Charge: Bound, Density of, Dissipar 
tion of. Electrostatic, Free, Induced, 
Loss of, Negative, Positive, Resi- 
dual, Space, Static, and Unit. 
liouND CiiARiiE, Density of 
C llAUUE, etc. 

Charge and Discharge Key. A highly 
insulivl-ed key for U'k'graph pur- 
pesifs with throe positions winch 
chargis insulate, and discliargc 
tho line n'speotivoly. 

Tif) 
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Cliarge Indicatoi* See Potential 
Ikdioaxos. 

Charge o£ llCagneiisiii. See Chanqs. 
Charger, TtioUe. See Tbiokle 


See Cable 

The voltage 
the proper 
through an 


Charger and Eeplenishei. See Re- 
pleniaher. 

Charging, Bonndabont Hleidiod oL 
See RoxTNPABOxn Msmon or 
CHABOINa. 

Charging Coirent. (1) The proper our- 
reat strength at wiiich a pe^onlar 
acoumulator should be charged. 
(2) A current in the direction that 
charge ^ acoumulator. (3) A 
current flowing into a condenser. 
Gharging Onnent, Anomalcms and 
Normal. See AjroKALons Cbabg> 
ZNG CtnEUELENT and Nobual Cbabq- 

INO OUBBJBNT. 

Charging Oeai. Cable. See Cable 
Chaboino Qeab. 

Charging Reidstor. 

OsABoiNa Qeab. 

Charging Voltage, 
required to pae 
charging current au 

accumulator battery, varying up 
to nearly 3*6 volt per cell. 
Chariot. The arm, rotating in 
aynchroniam with the type wheel 
in the Hughes printing telegraph 
which is tripped by one of a 
circle of pins at the moment 
during its rotation corresponding 
to a particular letter. 
ChartyMagiietio. See Maonetio Ohabt. 
Chpiered Nleotrioal J^ineer. A 
^mber (]1I,I,E.E.) or an Associate 
Member (A1U:.I.E,E.) of the Insti- 
tution of Electric^ J^eineers, 
London. 

Clmrt-Recording Ihstnixnents. See 
Gbaphio iNTsrBmnBjras. 

Clmtterton^E Compound. An adhesive 
insulating material softened bv 
moderate heat. 

Check Eeceiver. A receiver in the 
control room of a Broadcasting 
Station by which the quality of the 
transmission can be gauged for 
regulating purposes. 

Cheek-TTO Frame. A stator frame 
with deep end shields and fixed 
on removable flanges to hold the 
core plates. 

Olwuiioal Tdeparti. Bain’i. See 
tSAESf s Chemical Tbeleobapb. 
Ohereix Modulator. A system of 
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modulation in wliioh two 
mitting valvon arn ijh( d in pint 
opposition by wliirli vvvy 
modulation cun bo lunploytMl wit l» 
out distortion. 

Chicago Bail-Bond. A c-oppor rail- 
bond with solid b'rmiimlM <tx])anib ** I 
into hobs in tlio railH by 
drift pins. 

Chimes, Electric. An old ox^xM'in'iox'it 
in which motallio hiUb, huiijjf fn** «* 
inBulating throiuln, ant 
attracted by boIlH conaoott**t 
respootivoly to oarth ami to 
conductor at a higli ]>otoid.ial. 

Chinese Compass, in thit f«iriu * *t 
magnotic ooinpjiHH uk«m 1 by tli«’ 
Chinoso, Hoviu'ai roiiliir<>H u.o., tii*' 
south-Hooking oml ni ilut iift-d •• * 

I was marked, and lli(« station.M'v 

I card was dividod :!>| ptdnt 

I Atfirat a noodh' (li latrd mi t^urk w i t • 

I used, the pivok'd ncodio uo{. havit t ’ 
i been introduood mitd tho tuc Ift 
century a.d. 

Chloride of l^ver Cell. A rrimay^SJ 
Cell with zinc and wilvor t'lort r«Klt • 
and a dopolarisor of wilvtir-tdilori* I* ' 
in a tube round Iho hi Ivor p<»l<w 
Choke. A term umixI, j>arti<uilar)y in 
wireless tolophoiiy, oto., fi>r »ii» 
Xnduotaruie or Ohokinf/ (Uni. 

Choke Capacitance Coupling. A 

motiiud of coiiplin;; Ihiu'inioti i «' 
valve ampliiior Htagc.s n Nt-inhlii • i *: 
ReeitiCanv-^ Cap<tc‘i(i$ii.t't\ 
except that an induckinoo irt on t 
pluyod hiritoad of u nMiMpmoo 
the anudo oiroiiit. 

Choke Control. Sco Oiir>ici<] Mom ^ - 

LATOB. 

Choke Coupling. Soo (Juokm c^aiw - 
(UTANOMs Coirrumu. 

Choke Modulator. A il/or/fdah>r in av 
Wireless tranHinilting Htiition, In 
which the oHuiliatioMs froni 
plate circuit of a <u>a(.rol valvo at'** 
apjdiod to a choking r.<nl in aori<*.i 
with the plato ciroud. of tho luairi 
oscillating valvo, tlivw varying tin* 
amplitude of its oHci(lati<uiK. Aluc * 
called HcfiHiig AhutuUUor. 

Choking Coil. A coil of fow or man v 
turns, with or without a fi.xi* 4 1 
or xnovabln iron con», UNj’d t.* * 
mtroduco Xndttctancc ii\U\ a idrou, t 
for limitation or rogulaiioii t»jf 
the ourrent. for balamung tii-. 
oflect of Capctc/itanm or for oth<*i' 
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purposoB. (Also crtllod Inductor, 
Choice, Choke Coil, Impedance 
Ctnl, Kicking Coil, and lUaciame 
Coil,) 

Chopper. Soo Tigeeb. 

Chord-Winding. An armature wind- 
ing oonnt'ctocl in a iiumnor which 
avoids Demajjnctising Turns, 

Chromium Plating. l21i‘otro-<U'poHition 
of a layer of (iliroiniuiii on metiil 
ol)joct*i to form a hard bright non- 
oxidisable siirfaco. 'Flio articloH are 
usually [)lut<>cL witli some other 
metal siu*li Jis nickel lirst. 

Chronograph (121oct.nu). Apparatus 
for nioasuring and rcuoixling, with 
a high degrt^o of accuracy, intervals 
of time ; usually by closing con- 
tacts HO as to s<md current im- 
pulflos which onorgiae olootro- 
inagnots causing a recording pen 
to make indieaiiiuis on a pafK^r 
atrip tmvolling at a Icnown 
spood. 

Chronopher. A contact malu^r for 
sending im])uls(*H ov<ir a line from 
an observaliory or other stan- 
dard clock to gi\^) standard time 
signals. 

Chuck, SEagnetic. Kee Maonetio 

OlIUOK. 

Cieling Voltage. An expression sonio- 
tiiiu'H used f<»r tho higlu^st voltage 
that a inaeltiiie itau Ih^ made to 
give under working e.oudiluais. 

Circle, Dip. Ho(» 

Circle Coefficient. A name for list 
Leakage Factor of an induction 
motor. 

Circle Diagram. A circular diagram, 
showing the ])ro])erties of induction 
anti tiMu'r alternating eurrtmt 
motors in a eonvenitmt form. 

Circuit (Klectric). A elosrtl conduct- 
ing path through whieh a cur- 
rent can flow; <ir one of a mimher 
of parts t»r a eireuit wliieh art' etin- 
nectifd ill parallt'l. See also Mau- 
NETIO OlUOlUT, Ol*KN-(’lllfiriT, tde. 

Circuit : Aocopior, Aerial, Anode, 
Antidyne, Aperiodic, Armstrong, 
Bouoherot, Bourne, Branch, By- 
product, Closed, Cockaday, Com- 
munication, Control, Curd, Cor- 
rector, Curront, Derived, Detector, 
Direct, Dispensable, Divided, Earth 
Return, Earthed, Electric, Exciting, 
External, Flewclling, Four-Wire, 
Grid, Hartley, Head, Impulse, 


Inductive, Insulated, Intermediate, 
Internal, Inverted Line, Ironless, 
Junction, Lattice, Leak, Lecher, 
Loaded, Loftin-White, Magnetic, 
Main, Marx, Mesny, Metallic, 
Microphone, Non-induotive, Open, 
Open-wire, Order-wire, Ortho- 
dsme, Oscillating, Phantom, Fhys- 
icaL Plate, Plus, Potential, Power, 
Pressure, Primary, Radiative, Re- 
action, Receiving, Recurrent, Reflex, 
Regenerative, Reinartz, Rejector, 
Resonating, Return, Rheodyne, 
Scrambler, Secondary, Short, Shunt, 
Side, Smoothing, Superimposed, 
Super-phantom, Superposed, Tele- 
graph. Telephone, Track, Traction, 
Transfer, Transmitting, Trip, Trunk, 
Tuned, Two-wire, Untuned, Un- 
tuned Secondary, and Voltage. 
Suo AcoEPToa CiiiGuiT, Aebial 
OiaouiT, etc. 

Circuit-Breaker. A uwitnh adapted to 
opon undor Hhort-circuit couditionn 
urmugod bo that it o{HmK tho oirciiit 
automatically whou certain pro- 
<K‘U»rmiucd comlitionH ar*i I'oaliMcd, 
such as tho riso of tho current 
above a corhilii value, its rovorsul, 
oto., or can bo tripix>d by hand bo 
OH to opon instantly. 

Circuit-Breaker : Air-blast, Air- 

Break, Automatic, Auto-Pneumatio, 
Ballistic, Convector, Cross-Jet, 
Deion, Delay-Action, Discriminat- 
ing, Directional, Douple-Break, 
Double-Pole, Exponsiou, Explosion- 
Pot, Fixed Handle, Free Handle, 
High Speed, Impulse, I.T.E., Maxi- 
mum, Maximum Current, Maximum 
Voltage, Minimum, Minimum Cur- 
rent, Minimum Voltage, Multibreak, 
Mullipole, No Voltage, Oil, Oil- 
Blast, Oil-Break, Orthijeoior, Over- 
current, Overload, Ovorvoliage, 
Quenohed Arc, Reverse Current, 
Single-Pole, Stabilised Are, Ther- 
mal, Time-Limit, Triple Pole, 
Undercurrent, Underload, and 
Undervoltago. Sm** Ami-Mi.ast 
(hit(uirr-lii:i';.\Ki>:it, Ai u-!h:K.\K ( -in- 

IMII'I’-IhlKAKl'MI, (Ml*. 

Circuituol Magnetisation. Tin i distri - 
but.ioii of inagnot.iHiM in a fiiocit of 
magiu^lic inahwial Huch os a flab 
lull* iH Hiiid 1.0 1)0 “lorcuil.ual ” or 
**Hol('noidal ” whou Iho poloH arc at 
it.rt ondM, (’f. LAMifii.nAii Mao- 
NHTIHATION. 



DIOnONABY OF ELECTRICAL TERMS 


Cii] 

Cixonlar Oonduotor. A conductor in a 
cable of circular section. Cf. 
Sha^d and Sbqmsxtal Con- 
nircTOBS. 

Oiicular Magnetisation. Ma^etisa- 
tion of a cylinder* etc.* so that the 
direction of the lines of force is 
olrcumfeiential instead of axial. 

Ciroolar Mil. A unit of area used 
in the United States for the cross 
section of wires* etc., equal to 
that of a circle one thousandth of 
an inch in diameter. 

Ciionlar Polarisation. Limitation of 
wave action, such as light or other 
electric waves at right angles to 
the direction of propagation, to 
equal action in two planes at right 
angles to each other. Cf. Planq 
POItAmSATION. 

Giionlating Cnxrenta. Currents which 
flow between alternating current 
machmes or apparatus connected 
in pehrallel, owing to lack of coinci- 
dence between their e.m.f. waves, 
e.g. between two alternators 
slightly out of synchronism. 

Cironlatioxi of Eleotrolyie (in Electro- 
deposition). A slow movement or 
flow of the electrolyte to ensure 
Tiniformity in the deposit. 

Oiroamierential Key. A steel ring, 
inserted in a groove in the stator 
frame of a machine to retain the 
flanges which keep the core plates 
in position. 

Olamping Rings. (l)The end rings 
which hold the segments of a 
commutator in place. (2) Rings 
placed temporarily over the 
segments during manufacture be- 
fore the end rings are secured. 

Olark Cell (or Latimer Clark Cell), 
A Standard cell for testing pur- 
poses giving an accurately known 
e.m.f. at given temperatures if 
made aooording to a standard 
specification ; with zinc and mer- 
cury electrodes, an electrolyte 
of zinc sulphate and a depolariser 
or mercurous sulphate. The e.m.f. 
is 1-434 volts at 15“C. 

Glass A losulating Materuds. Fibrous 
materials, such as cotton, silk, 
paper, etc., impregnated or im- 
mersed in oil, also enamel. 

Class B Amplification. Final stago 
amplification in a wireless receiver 
employing a double valve in ono 
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bulb with a special push-pull con- 
nection resulting in economy of 
current. Employed particularly in 
battery-driven receivers. 

Class B Insulating Materials. Materials 
capable of withstanding high tem- 
peratures, such as mica and 
asbestos compositions. 

Class B Modulation. The application 
of similar prineipU‘s iia Lhoso of 
Glasa B Aniplijication to tlie final 
stage of a Modulation circuit. 

Class C Insulating Materials. Porce- 
lain, slate, quartz, pure mica, and 
other fireproof and refractory 
materials. 

Class 0 Insulating Materials. Fibrous 
materials, such os cotton, silk or 
papor, not impregnated. 

Glean Up. A torm used in the 
inoandeseont lamp industry for the 
improvement in vaouum which 
ooours in a now lamp in iho initial 
stages of running, owing to ab- 
sorption of rosidual gases by the 
glass. 

elegance. Usuixlly the minimum 
distanco bt^iweon live ])arts and 
objocts at otvrtli poUmtial, but 
somotimcH used for minimum 
distanco between conduetoi-H of 
opposite polarity. 

Clearing Key. A key on a telephone 
exchange switchboard for tmtuating 
a Clearing Signal, 

Clearing Lamp. A signal lamp at 
a junction lino position on a 
telephone exchange switchboard 
which remains alight only when 
one end of the junction lino is 
disoonneotod and thus indicates 
when the other end may bo oloarod. 

Clearing Relay. A relay in a tele- 
phone exchange which controls 
a Clearing Lamp, or other cloaring 
signal. 

Clearing Signal. A signal given 
automaticaUy or otherwise that 
a telephone lino is finished with 
and that the connections may 
be cleared by withdrawing tlx© 
plugs. 

Cleat Wiring. The system of wiring 
in which the wires are seourod 
by cleats at intervals with no 
further covering than their own 
insulation. 

Click Method (of wavo moasuromont). 
A method depending upon iho fact 
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that an audible click is produced 
in a receiving telephone due to 
sudden commencomeut or ceasing 
of oscillation in a tuned circuit 
coupled to that in which the 
frequency of the oscillations to bo 
determined when brought into 
syntony with it. 

cup. Bonding and Earthing. Sec 
Bonding Cmi* and Eartuino Clip. 
Clock (Eloctric). Either a single 
clock deriving the energy to keep 
it going from a battery or other 
source of current, or one of a series 
of clocks controlled tdoctrically 
from a single central or Maator 
clock, or driven by ii Hynelironoiw 
motor from an nlternating curnuil 
supply of <*oMt. milt'd fretjiieiiey. 
Clock Diagram. A circular vector 
diagram relating to alternating 
currents. Sec also Otuolw Diagram. 
dock : Impulse Driven, Master, 
Primary, Secondary, Self-winding, 
Speaking and Synchronous. 
Imi'ULsk Diuvion Clock:, Mastkii 
Clock, etc. 

dock Meter. An electricity supply 
motor in which the current passing 
acts by varying the rate of a 
clock, e.g. the Aron Meter, 
doisons. Elat Hi'ct.ional coils from 
a number of which a high tension 
winding such as that of an induc- 
tion coil is built up. 
dose. A switch, cireuit-bmakor, etc., 
is said to Ix^ closed whim the con- 
tncts are tog<ilh<ir so that a current 
can pass (unlike a waU'r tap which 
is said to b<^ opiui wluui t.hi^ curnmt 
of water can pass). 

dose Coupling. Si'e 'riuiiT Coupling. 
dosed Circuit. A complete circuit 
formed I'litircly of coiiductivo 
material. Cf. ()i»kn Ciruuit. 
dosed Circuit System. A system 
of tek'graphy signalling, fim alarms, 
etc., in which, iinilor normal con- 
ditions, the circMiit is cIo.s(ul and 
a current jiasses, and the niquirtxl 
signals are made hy interrupt- 
ing tho current by opiniing the 
circuit. 

dosed Coil Armature Winding. The 
usual system of oontinuous oum’uit 
armature winding, in which tho 
winding forms an ondloss coil 
closed upon itself. Cf. Opbn 
Coil Winding. 

5-(T.58r,3) 


dosed Conduit. A conduit for under- 
ground tramway conductors with- 
out an open slot, o.g. a Surface 
Contact System, 

dosed Core Transformer. A trans- 
former with a magnetic circuit 
entirely of iron. 

Closed Magnetic Giroiiit. A Magnetic 
Circuit formed entirely of magnetic 
material, o.g. a ring of iron, in 
which the dux does not pass through 
tho air and consequently no polos 
an» formod. 

dosed Slots. Slots in armature, 
rotor, or stator corns entirely 
closed in and forming tunnols 
in tho iron close to tho surface, 
into wliich the winding can only 
be introduced from tho on^. 
Sometimos used in alternating 
current machinery to obtain oven 
dux distribution and incohanioal 
strength, but having tho dis- 
advantage of incroasing tho re- 
act anoo. 

doud Chamber. Wilson Cloud 

ClIAMItKIt. 

dutch Arc Lamp. A form of arc 
lamp in which ilio carbons aro 
fed forward by releasing a clutch 
olectromagnotieally ns ih(» ciirront 
in tho arc drops below its normal 
value by the increase of the arc 
l<»ngth owing to tho carbons 
burning aw^ay. 

Clutch, Magnetic. St^e Maqnrtio 

Olutoii. 

C.M.B. Converter. See Auto-Con- 

VKRTBU. 

COa Indicator or Recorder (Eloctric). 
An electrically worked instrumont 
for indicating or recording tho 
IMircentago of COa in duo gasos. 
One of tlioHo do]X)ndH on tho 
differences in resistnneo of two 
identical platinum w^iros hoatod 
electrically and cooltxl hy curmnts 
of air and tho due gas under tost 
respectively. Most COj recorders 
an'* purely chemical in their action. 

Coal Clutter (Electric). A self con- 
tained coal cutting machine 
worked hy an electric motor or 
motors which drive, through 
suitable gearing, a ciittior of tho 
bar, disc, chain, percussive, or 
other tyjxL 

Coating (of a Condonsor). Tho 
motallio platt^s, sheots or films. 
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forming the conductors of a 
condenser, whether attached to 
the dielectric as in the original 
Leyden Jar or not. 

Coajdal Cable. A form of cable used 
for high frequency communication 
circuits, induding television, in 
which Ihe cores consist of a copper 
tube surrounding a central core, 
either supported Isy disos, with the 
intervening space filled by air or 
nitrogen or by a special insulating 
material. 

Coaidal Carbons. Carbons arranged 
in an arc lamp, in line with each 
other either vertioedly or slightly 
inclined or horizontal as in some 
projector lamps. 

Cookad^ droiiiL A highly selective 
circuit for wireless reception in 
which the aerial is coupl^ to the 
secondary circuit of a transformer 
with a single turn primary; the 
secondary circuit being loosely 
coupled to the grid circuit of the 
first valve. 

Codd Cell. A single-fiuid zinc-carbon 
primary cell with a picric chloride 
^polariser in which the carbon 
electrode lies horizontally at the 
bottom covered by a layer of 
inert powder. 

Code Binging. Pa/rty Line Ringing 
in which all the subscribers’ bells 
are cozmected across the line and 
ring at once. DiSerent code sig- 
nals are nven to indicate whi^ 
station is being called. 

Code Stiector. A selector in an auto- 
matic telephone exchange where a 
call is started which works on an 
aJphabetioal code and makes re- 
quired connections to outgoing 
junctions to other exchanges or 
to group selectors in its own ex- 
change. 

Code Wire. Insulated wire supposed 
to conform with certain r^uire- 
ments drawn up by the United 
States Board of Fire Underwriters. 
See Natiokai. Elbotbio Cods. 
Coder. The apparatus used in con- 
junction with a Call Indicator 
which receives and stores the 
calling impulses and dischargos 
them in a suitable form when 
a call indicator position is 
available. 

Coeffioient; Breadth, Circle, Contrac- 


tion, Coupling, Dielectric, Disper- 
sion, Flux, Fringing, Bap, Extension, 
Qrading, Heating, Hysteresis, 
Eapp, Loss, Output, Peltier, Radia- 
tion, Specific Utilisation, Spreading, 
Steinmetz, Voltage, Weight, and 
Winding. Sec Breadth Coefei- 
oiBNT, OmoLB Coeffioient, etc. 

Coefficient of Absorption. See Ab- 

sorption Ratio. 

Coeffioient of Amplification. See 

Amplifioation-Constant 

Coeffioient of Coupling. Soo OoupLiNa 

Coefficient. 

Coeffioient of Diffused Befiection. 

See Befleotion Factor. 

Coefficient of Leakage. Soo Loss 

OF Charge. 

Coeffioient of Magnetisation. Sue- 
ceptibUity per unit mass ; usuedly 
referred to the molecular mass of 
the substance in question. 

Coefficient of Mutual Induction. See 

Mutual Inductance. 

Coeffioient of Radiation. See Radia- 
tion Coefficient. 

Coefficient of Befiection. (1) See Re- 
flection Factor. (2) Tho term 
is also usod to signify a factor which 
determines tho rofiection louses 
when tolophone currents pass from 
one line tu another of different line 
oharactoristios ; numerically equal 
to the ratio of tho difforonoo to the 
sum of the respootive line charae- 
teristios of the two linos. See 
Line Characteristic, Coefficient 
OF Transmission, etc. 

Coefficient of Self-lndnction or 
Inductance. See S ki.k- Inductance. 

Coeffioient of Transmission. (1) See 
Transmission Ratio. (2) The 
factor determining the portion of 
a telephone curnuit transmitted 
throu^ the junction of two lines 
of different Line CharacteHsHoa 
after loss by roflootion, niirnerioally 
equal to twice tho lino charaoteristio 
of the second line divided by the 
sum of their oharactoristios. 

Coercimeter. An iuHtrumont for 
measuring Coereive- t'orce by tlotor- 
mining the magnetic fitWd from the 
exciting current when tho oom- 
ponont of tho field porpoiidicular 
to the axis of the specimen is zero 
as ascertained by a soarch coil. 

Coercive Force or Coercivity. The 
magnetising force which has to be 
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applied in a roverao diroetioii to a 
inapnetiHod body to ivmovo the 
Ifesidual Afw/nriimn. 

Coherer. An imperfect contact, Buch 
as that betwot^n raetallio hlingn, 
two lightly touching bodies, etc., 
which has the property of de- 
creasing il-s inwiHtanco when Bub- 
jeeted to ininuh' electrical impulseg, 
and nonaining in this state of 
improviul conductivity until dis- 
turbed. Used in the earlier sys- 
tems of wirolosH toltigniphy as a 
detectt)r «>f electric waves. 

Coherer : Branly, Filings, Lodge, 
Lodge-Muirhead, Self- Restoring, 
and Solari. Branly Co- 

HEJRBR, FiLINOB CoiTEUIOR, otC. 

Cohesion, Electrostatic and Magnetic. 
See EiiEC’trohtatio Cohksion and 
Maqnktio Coiikmion. 

Coil. Any winding of one or more 
convulutions spirally or helically 
arranged of insulated or ban» wirt>, 
usually for th<» jmrpose of produc- 
ing a inagiietio ilux or conswlorablo 
induotunco or disposing wire ro- 
quin'cl to form a e.<*r(rjiiu n'sistanec 
in a coinpu(d< Hpae<^ 

Goil(s) : Armature, Auxiliary, Basket, 
Blow - out. Choking, Compen- 
sating, Compounding, Damping, 
Dead, Diamond Type, Drainage, 
Duolateral, Earth, Earthing, Eik- 
meyer. Exciting, Exploring, Field, 
Former-Wound, Heat, Heating, 
Honeycomb, Impedance, Induct- 
ance, Induction, Kicking, Lap, 
Lattice, Leak, Loading, Magnet, 
Magnetising, Medical, Multiple, 
Mush- Wound, Pancake, Phasing, 
Plng-in, Pressure, Preventive, Pri- 
mary, Pulled, Pupin, Reactance, 
Reaction, Repeating, Resistance, 
Retardation, Ribbon, Rulimkorff, 
Search, Secondary, Sectional, Series, 
Shocking, Short-Throw, Short- 
Type, Shunt, Single-Turn, Skew, 
Slab, Sledge, Spark, Sparking, Spir- 
al, Strap, Tesla, Thomson-Varley, 
Tickler, Trembler, Tuning and 
Vernier. S<m» Armature Coil, 
Auxiliary Coil, otc. 

Coil Ignition. Ignition in inU^rnal 
coinbiiHtion <MigiiioH by u Hf)ark 
pn)dii<*o(l by an huhirtion (Util, 
UHually Huppii<Ml by aiuu’ouiniila(.or. 
Cf. IVlA<mET() loNITlON, Utul KOO 

oiuo Dlstriiiutor (I). 


Coil-Driven Loud Speaker. See Mov- 
ing Coil Loud SrEAKBB. 

Coil-Loading. Tho addition of induo- 
tunco to a ioln phono lino or cable 
by Buparato inductnnoo coils 
{Pupin Coils) at intorval«, os 
oppoHod to Continuous Loading, 

Coir-Side. That part of an annaturo 
coil conHiHting of ono or more oon- 
duotoFH lying in a Hinglo slot. 

Goiled-Coil Filament. A tyjK^ of 
tiingHl<>n lamp lilatiiont in which 
tiio drawn wirt' is (foiled on it^solf 
anti tlui coil Lluw formed is further 
wound into a coil l»oforc lu'ing 
niouulod on a Hpidt'r in the UHunl 
way. 'riiiH t^oinpacl. arrangomont 
proHtmtw loHH Hurfaro for Iohh of linat 
i>y conduction to tli<« gan and 
incr(!aH(‘rt the (dllcioncy. 

Coition, Magnetic Sphere of. See 
Magnetic Coition, Sphere or 
Coition. 

Cold Cathode. A cathode in an “X*’ 
ray or otlwu cathode ray tube 
which is nt»t hoatod to hxoilitato 
the diHtmgagciiumt of objotrons; 
requiring a very much liighor volt- 
age tlian a Hot Cathode. 

Cold Emitter Valve. A Thmniomc 
Valve 111 wliicli lliii eibthode dooH 
uoi- retpiire Ii<*ating to render it 
tmiisMivi'. 

Cold Galvanising, Soo Eleotro- 
Galvanihincj. 

Cold Valve. A ttwrii Hoinetinn^H uh(k1 
for u reeliifb'i* of t he tiopper oxidti 
typo when iiHod as a detotitor in 
M'ir<»l*’H!H ree<<p(iou. 

Collecting Electrode (in Eb^ctrical 
JVocipitation). Soo I’abhive Kleo- 

TRODE. 

Collecting Rings. S<i<^ Si-n* Kings. 

Collecting Shoe. See Contact Shoe. 

Collector. (l) Any sliding contact 
apparatus which inovt'S ndativoly 
to another and inaiutains contact 
with it for the conveyanco of cur- 
n'lit; Hindi an a Hot of Hlip rings or 
tho tipparalim on an electric rail- 
way or truniway car, loctiinotivo, 
etc., wlii(!li (M)liootH the curront 
from th(f ovitrhoiul ooiitact line or 
conductor rail. (2) 'Fhe ])art of an 
uloetroHtatio iiiacliino, hy which 
tho charge is collocbKl. 

Collector : Bow, Comb, Pantograph 
and Rod. Soo Bow Colijeotob, 
CoMii Collector, etc. 
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Collector Bings. See Slip Binos. 
CoUeotor Shoe. See Coittaox Shob. 
Collector Strip* ^he renewable 
curved bar (usually) of aluminium 
which zneJces contact with the line 
in a Bow or Pantograph Oollector. 
Colloid Rectifier. A rectifier with an 
anode of colloidal particles in aus- 

E ension in a non-electrolysable 
quid and a cathode of a metallio 
oxide. 

Colloidal Filament. A meted fila. 
ment for incandescent lamps pre- 
pared by a process involvmg the 
use of colloidal substances. 
Column, Positive. See PoainvB 
Column. 

Comb. A conductor with a row of 
parallel projecting points facilita- 
ting the passage of a high tension 
discharge : used in a form of 
lightning arrester and as a oollector 
in electrostatic machines. 

Comb CoUeotor. See Comb. 

Comb Lightning Arrester. A light- 
ning arrester for telegraph and 
telephone circuits, where an air-gap 
between two metal combs is pro- 
vided across which a high tension 
discharge can pass. 

Comb Poles. Dynamo poles in which 
alternate laminations of the shoes 
are made shorter than the othors 
to improve the distribution of flux. 
Combination Duplex. The usual 
method of oonneoting up apparatus 
for single current duplex working, 
in which, when both keys are 
depressed, the two batteries add 
their efieots in the line. Cf. Opposi- 
tion Method, 

Combined Distribution Frame. A 
frame in a small telephone exohongo 
which combines the puri)O80B of a 
Mai 7 i and on hUermediate Dia- 
iribuiion Frame. 

Combiner. The part of the mechan' 
ism in a printing telegraph instru- 
ment in which the combinations 
forming the distinctive letter sig- 
nals aro brought together and caus- 
ed to select the letter to be printed. 
Commercial Efflloienoy. OveraU effi- 
oienoy, after allowance has been 
made for ail meohanioaJ as well as 
electrical losses. 

Common Battery System. Bee Cbn- 
TBAL Battery System. 

Common Control Automatic Tele- 


phone System. A telephone system 
having similar objects as tho 
Bypath Syat&tn elfootud in a 
different way. 

Common Fieguency Working (of 

Broadcasting Stations). The work- 
ing of several Belay Stations simul- 
taneously at the same frequency 
when giving the same programme. 

Common Retum. A oonduotor form- 
ing a Return Circuit to several 
otherwise separate circuits. 

Communal Aerial. An muial on a 
building such as ii largo iilook of 
flats with sjxjoially sliu^ldod con- 
nections sm tabic for high fre- 
quency currents to oaoh tenant in 
the building. 

Communication (Electrical). The 
whole subject of the soienco and 
praotioo of telegraphy and tele- 
phony incluiding wireless, and of 
all other methods of elootrioal 
signalling. See also Light Cxtbbbnt 
Enginbbhino. 

Communication Channel. A wider 
term than Oommtmication Circuit 
inoluding provision for wiroloss or 
carrier current telegraphy and tele- 
phony, etc., and all forms of Phan- 
tom and Superposed circuits. 

Communication Circuit. Any tele- 
graph, tolephonu, or other signal- 
ling oirouit. 

Communicator. Tho sending appara- 
tus in the Wheatstone A.B.C. 
telegraph system, wliioh causes the 
number of current impulses corre- 
sponding to the required letter to 
be transmitted. 

Commutate. To convert an alter- 
nating current into a unidireo- 
tionai current by moans of a 
Commutator. 

Commutating Field. The auxiliary 
field due to tho Cotnmutating 
Poles. 

Commutating Maohine. Any dynamo- 
oloctrio machine provided with a 
Commutator. 

Commutating Period. The time 
during which the part of an arma- 
ture winding between two ad- 
jacent commutator segments is 
short oirouited by tho brush. 

Commutating Poles. Narrow extra 
oIoB between the main poles of 
irect current machines, pro- 
viding a local field at the point 
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required to assist commutation. 
(Also oalUid Interpoles t Auxiliary 
Poles, and Compolea.) 

Commutating Windings. Windings 

on OommutaUng Poles. Cf. Com- 
pensating WlNDlNO. 

Commutating Zono. Tho angle swept 
out by the centre linn of a slot in 
an armature during the time that 
tho coils thoroin are short-circuited 
by tho brushoH. 

Commutation. The collection of 
current by brashes from a com- 
mutator ; involving reversal of 
the current in tho nrmaturct coils 
and short-circuiting of parts of 
the winding as tho brush segments 
connected th<irt>to (jome under 
tho brush. Unless this short cir- 
cuit is broken when thon^ has 
ceased to Ix' any o.m.f. between 
the adjacent segmonts, Sparking 
will bo produced. See Spaiikless 
Commutation, etc. 

Commutation : Ans of. Forced, 
Selective and Sparkless. See Axis 
OP Commutation, Fojujud Commu- 
tation, <»U!. 

Commutation Polos, Windings, etc. 

See CoMMUTATiNQ Polks, etc. 

Commutator. Originally, any device 
for reversing the dinK’tien of a 
current, and slill used for some 
forms of reversing lu'ys, etc., but 
usually meaning the drum built 
up of insulated Hogments con- 
necteil to the urmai.uni wintling 
of a geiKTJilnr or motor from 

which <*urr<iut. is coll(‘ct«‘d by 
tli<i bruslK'H. Sco (N)Mmiitati«>n. 

Commutator : Capacitance, Disc, Rad- 
ial, Rectifying, Reversing, Shrink- 
Ring, Three-Part, Thyratron, Two- 
Part, V-Type, Ventilated, Wearing 

Depth of. iS(M' (\\I*A0IT.\N<1K (*OM- 
MUTATOU, CoMMO'rATOU, ot<*. 

Commutator Bar. See Commutator 
Segment. 

Commutator Brush. Duusix. 

Commutator Bush. See Com mutator 
Sleeve. 

Commutator Grinder. A self -con- 
tained oleotrioally driven grinding 
apparatus provided with tho 
necessary feed motions, etc., 
which can Ik> iuouiit<ul on a direct 
cummi nuudiims so that tho siir- 
faco of the commutator cun he 


ground true without removal of 
tJio armature. 

Commutator Hut. 8<'e Commutator 
Sleeve. 

Commutator Loss. The energy loss 
in a machine duo to causes con- 
nected w'ith tho commutator ; in- 
cluding (1) Rosistanco of the 
segments, (2) Rosistanco of tho 
brushes, (3) Contaot rosistanco be- 
tween tlio brushes and tho seg- 
monts allowing for un(»qual distri- 
bution of the cnn*ont, (4) Sparking, 
(fi) Brush friction and (6) Eddy 
curi*ente in tho segmonts. 

Commutator Lug. Tho co])por strip 
usually riveted and soldorod to 
the end of the commutator sog- 
mont, with which connection is 
mode to the armature coils. 
Sumotimos tho lugs are made solid 
with tlio sogments. (Also called 
Oommutator Riser. ) 

Commutator Motor. A motor of tho 
class that is provided with a 
commutator. Used particularly 
of A.C. Motors of this class to 
distinguisli thorn from induction 
motors, etc. 

Commutator Motor : Polyphase, 
Single -Phase, and Three-Phase. 
See VoLyi*iiA.sM Commutator 
Motor, Single - Tiiase Commu- 
tator Motor, etc. 

Commutator Beotifler. A n apparatus 
for rectifying alhirnating ourronts 
by the poriedioal x’ovorsal of con- 
nections by a oomriiut*it<>r driven 
by n synchronous motor. 

Commutator Ring. Usually, tho 
Sind Rings of oasb-iroii, made to 
lit the ilovotail of tho commutator 
Hogmont, which aro held by bolts 
or screws so as to damp the seg- 
inonts Hrinly in place ; but also 
UH<id to fligriify tho V-shapod rings 
of mioanitis or other insulating 
material, which insulate the seg- 
monts from tlin end rings. See 
Clamping Rings, End Rings, 
V-Kingh, etc. 

Commutator Ripples. Small poriodio 
variations in the voltage of a 
machine, caused by and syn- 
chronous with tho iioHsago of the 
individual ouininutator Hugmonts 
under the brushos. 

Commutator Riser. Soo Commuta- 
tor Luo. 
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Oommutator Segment. One of the 
copper strips of which, alternately 
with insulating plates, the commu- 
tator is ma^ up ; also called 
Oommutator Bara, ^he term is also 
occasionally used for the mica 
strips which separate the copper 
segments.) 

Commutator Shell. See Comatotatob 
Slbsbvb. 

Commutator Shimk-Rlng. A steel 
ring shrunk on to a commutator, 
over a layer of mica or other 
insulating material, to hold the 
segments agednst centrifugal force 
in the case of ve^ high speeds 
as in D.O. Turbo -Qenerators. 

Commutator Sleeve. A sleeve, car- 
ried by the armature shaft, upon 
which the oommutator is built 
up, also called Commutator Shell, 
and in the smaller sizes Oommutator 
Tube or Bush. 

Commutator Spider. A stmeturo with 
spokes, which, in the case of 
large machines, is carried on the 
shaft, independently of the Arma- 
tiire itself, and upon which the 
Oommutator is built up. 

Commutator Tag. See Commutatob 
Ltjg. 

Commutator Transformer. A con- 
verting apparatus for producing 
high tension continuous currents 
from a small battery. The battery 
current passes through a reversing 
oommutator driven by a motor 
to a step-up transformer, and the 
high tension alternating current 
produced is rectified by a second 
commutator driven synchronously 
with the first. Sparking is prevented 
and the wave form is smoothed 
out by combinations of capacity 
and inductance. 

Oommutator Tube. See Coioittia- 

TOR SllBEVIl. 

Compandor. A system of improving 
speech to noise ratio in wireloHs 
reception by compressing the 
range of the emitted signal energy 
variation by a “compressor” and 
expanding it again at the receiving 
apparatus by an “expander.” 

Comparison Lamp (in Photometry). 
A lamp, not itself a standard, used 
for successive comparison with a 
source under test and a standard. 

Compass (Magnetic). An instrument 


in which a magnetised system 
mounted so as to be free to rotate 
in a horizontal plane, is employed 
to indicate the direction of North, 
South, and other IjoariiigH. The 
inaguotic compiiHH wtw known to 
the Chinese some centuries B.O., 
but does not appear to have been 
introduced into Euro])o until about 
tlie fourteenth century a.d. 

Compass: Azimuth, Chinese, Earth 
Inductor, Cyrostatic^ Kelvin, Mag- 
netic, Magneto, luarmer’s. Pris- 
matic, Thomson, and Wireless. 
See Azimtitb: Compass, t'lUNwsE 
Compass, etc. 

Compass Card* The pivoted and 
sometimes floating disc, carrying 
the magnetic noodle or needles 
and marked with the points of 
the compass in the usual form of 
Mariner^a Oompaaa. 

Compass Errors. The various causes 
due to local conditions on board 
a ship which would prevent the 
compass from indicating accurately 
unless corrective precautions wore 
taken. (See Cargo Ekuor, Heel- 
ma Error, SEMiomoxriiAR Error, 
Qxtadrantal Error, and Flin- 
ders Bar.) 

Compass Needle. The pivoted, mag- 
netic needle, which, in the older 
form of compass, moves over a 
dial marked with the points of 
the compass, or, in tho more usual 
type, the inagnot or magnets 
attached to the moving card on 
which the points are marked. 

Compensated Alternator. An alter- 
nator with tho equivalent of a 
compound winding to compensate 
for voltage drop on load. 

Compensated Induction Motor. An 
induction motor with tho addition 
of a second rotor winding with 
a oommutator fed from a trans- 
former for power factor compen- 
sation. 

Compensated Repulsion Motor. A 

form of single -phase commutator 
motor oomWning the principles 
of the series and repulsion typos ; 
with a set of brushes in series with 
the field winding as well as a 
short circuited sot. Suitable for 
eleotrio traction pujmosoa. (Also 
known as the Latour-Winter- 
Eichberg Motor.) 
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Compensated Series Motor. A series 
wound single -phase commutator 
motor with a compensating wind- 
ing to neutralise the armature 
ampero -turns. 

Compensated Shunt Box. A Shunt 
Box arranged so that at each stop 
a different componsating resistance 
is inserted in sorios with the 
galvanometer so that tho total 
resistanoe of galvanometer and 
shunt is not altered. 

Compensated Voltmeter. A voltmeter 
which is arranged to road the 
voltage at the ond of a feeder by 
moans of an additional winding 
carrying a eurn*nt pmportional 
to tho feed('r curnuit in opposition 
to tho oixlinary voltage winding. 
Compensated Wattmeter. A watt- 
meter in which an additional 
opposing voltago winding is pro- 
vided to coinpensato for tho 
effect of the voltago circuit current 
in the current coil. 

Compensating Coil. A part of a 
componsating winding in dynamo- 
electric machinery, or in meters 
an additional coil to provide a 
torque oomjK.iiisating for friction, 
either at starting and at low 
loads, or, in tho oivso of mercury 
meterH, at high loads. 

Compensating Field. The field pro- 
duced by a coniponsatiiig winding; 
soinctinioH uIho iimd for the field 
produoiMl liy a Commutating Polo. 
Compensating Foies. One of the 
names Hoin<d.iiti(tH adojitiod for 
Oornmutating Polca^ Intorpoha, or 
Auxiliary/ Polvs. 

Compensating Winding. (1) In a 
continuous current g<murator, a 
distri}}ut.od winding in tho pole 
face to iKuitraliso tlio cross ampore- 
tums of tho annatim^ for the 
iiiiprovoinent of commutation. 
(2) In singlo-phiiso commutator 
motors, eto., a winding to noutraliso 
tho inductance component of tho 
armature flux to improve tho 
power -factor. 

Compensation. The jiro vision of 
somo auxiliary elToot which neutral- 
ises automatioally some disturbing 
efifoot. Soo COMCRNSATINQ WlND- 
INO, COMPENSATINQ COIL, COM* 
PBNSATBD VOI.TMKTBR, otO. 

Compensation, Conductive, Inductive 


ami Residual. See Conduotivb 

CoMI'IiNSATION, iNUirOTlVlfl COM- 
PKNHATION, Otc. 

Compensation of Fower-FaotoE. See 

Powdb-Faotor Compensation. 

Compensator. Tn general, a pioco of 
apparatus which corrects some dis- 
turbing action, e.g. in wireless 
reception, a variable oondensor 
placed botwoon tho grid of one 
valve and tho plate of a succeeding 
valve to check solf -oscillation. Also 
somotimes used as the equivalent 
of Auto- Transformer, particularly 
in connection with its applications 
to balancing and motor starting. 

Compensator, Attenuation and Nen- 
tr^. Sot' ArriflNUATioN Compwn- 
HAToit ami N kutral (Vimpenmatoh. 

Compensator Balancer. See Alter- 
nating Current Balancer, 

Compensator Starter. Apparatus for 
starting induction motors by 
applying to the stator a reduced 
voltago obtained from a Ooin- 
pensator or Auto- Transformer. 

Compensator Transformer. See 

Compensator. 

Complete Cycle. Hee Cvouk. 

Compole. Abbreviation for Oom^ 
mutating Pole. 

Component : Active, Electromag- 
netic, Electrostatic, Energy, Hori- 
zontal, Idle, In-phase, Magnetising, 
Oscillating, Power, Quadrature, Re- 
active ancl Vertical. Sen Active 
Component, Klkotromaonetio 
Component, etc.. 

Composite Balance. (Knlvin). An 
instrument similar to tlie Kelvin 
ampere balances but providcjd 
with moving coils of lino wire ho that 
it can bo used as a watt-nK'tor. 

Composite Cable. Ca>>lo f^>r toluiihono 
imrpoHos containing wires of more 
tiian one size laid up together. 

Composite Conductor. A eonductor 
compoHi'd ef more than one niA- 
t<>rial, e.g. an Aluminium- Steel 
cable. 

Composite Machine. A i^'rm somo- 
tiinoH iiHC'd for inaeliines, or sots of 
machiiK'H, for convi'rsion or trans- 
foriuatieii of oloctric e.urrent^i, o.g. 
notary Converters, Motor- Genera- 
tors, frequency Chamjers, (do. 

Composited Circuit. A two-wlro tol- 
phono circtiit arranged so that its 
two wires can bo used to form 
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two BUpeiimposed duplex tele* 
graph or other signalling circuits ; 
sometimes empl^ed for call and 
other signals on Junoiidn lAnea, 
Oompound Alternator. See Compbn- 

SATBD AlTBBKAIOB. 

Oomponnd Broshes. Brushes con- 
sisting of alternate layers of copper 
and carbon ; having better longi- 
tudinal conductivity than carbon 
brushes whUe still or sufidoient 
lateral resistance to facilitate 
good commutation. 

Oomponnd Oatenary Snspension. A 
form of Oatenary Sttapenaion em- 
ploying an intermediate bearer 
wire from which the contact line 
is suspended at frequent intervals. 
Compound Dynamo or Cfeneratoi. 
A dynamo having a series field 
winding to compensate for the 
drop of voltage on load, as well 
as a shunt winding; also called 
CoMPomm Wound Dvnabco ob 
Gbnebatob. 

Compound Ezoitation. The provision 
of both shunt and series excita- 
tion to a machine. See Compound 
Dynamo and Compound Motob. 
Compound-Filled Switchgear, etc. 
Metal -olad apparatus with all 
possible spaces between live parts 
and the casing filled in with com- 
pound. 

Compound, Insulating. See Insula- 
ting Compound. 

Compound Magnet. A permanent 
magnet made up of several lamina- 
tions. 

Compound Motor. A motor having 
in addition to a shunt field winding, 
a series winding whioh reinforces 
the field and gives a good starting 
torque without saorifioiag the 
speed limiting properties of the 
shunt winding. Of. Difpbibbn- 
TiAXLT Wound Motob. 

Bmpound Winding . A field winding 
composed of both shunt and 
series coils. 

Compound Winding, Oumnlative and 
Differential. See CumuiiAtivb Com- 
pound Winding and DmrxBEN- 
■ TiAL Compound Windino. 
Oompound Wound Dynamo^ Gener- 
ator and Motor. See Compound 
Dynamo and Motob. 

Compound Wound Relay, eto. A 

relay or other similar instrument 


provided with windings connected 
to one or more separate circuits. 
Compounding Coil. A series coil etdded 
to convert a shunt into a Oompound 
Winding. 

Compounding : Differential, Flat, 

Level, and Over. See Dippbbsn- 
TiAL Compounding, Flat Com- 
pounding, oto. 

Compressed Air Capacitor. Soo Com- 
pbbssbo Air Dibluotbio. 
Compressed Air Dieleotrio. On ac- 
count of the inoreacded dielectric 
properties of gases at higher 
pressures, oompiessed air is some- 
times used as an insulator, or ets 
the (heleotrio in a capacitor. 
Compressed Air Lamp. A self-con- 
tained lamp for use in fiery mines, 
comprising a small air turbine driv- 
ing a generator connected to an 
incandescent lamp, driven from the 
compressed air power system where 
electric mains are not permitted or 
available. 

Compressor. (1 ) See Air Compressor. 

(2) See Compand OB. 

Compton Effect. The change of wave- 
length of “X’* Bays when scattered 
by inoidenoe on certain surfaces. 
Oonoatenated Motor. See Casoade 

MOTOIt. 

Concatenation, See Cascade. 

Concave Cathode. A cathode in an 
“X*’-Ray or other Cathode Ray 
Ttt6e, presenting a concave sur- 
face towards the anode or anti- 
oathode. 

Concentrated Winding. A winding 
oonoentrated in single slots or 
round a core as opposed to a 
distributed winding spread over 
a number of slots. See also 
Semi-Distbibuted Winding. 
Concentration Cell. A double fluid 
primary cell with electrodes of the 
same metal in electrolytes consist- 
ing of a salt of that metal of differ- 
ent degrees by concentration. Dur- 
ing the aotion the strengths of the 
two are gradually equalised by 
solution of one electrode and 
deposit on the other. 

Concentration of Potential. The way 
in which the end turns of the 
windings of high tension apparatus 
such as transfoimeiB are subjected 
to a very large proportion of the 
voltage when suddenly switched 
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on to a circuit, and thorofore 
require much heavier insulation 
than the rest of the winding. 

Oonoentrator. A switclibonrd equip- 
ped with plu^ and jacks by which 
the circuits in a largo telegraph 
office can be re-arranged on 
Sundays, at night, etc., so that 
they can ho attended to by a 
small number of operators. 
Concentric Cable. Cable in which 
one conductor entirely surrounds 
another, although insulated from 
it. Soo Twin Conokntiuo, and 
Tbtple Conoibntuig. 

Concentric Coils. Armature coils in 
which thu oonneotions botweon 
individual conductors do not cross. 
Cf. Lattice Coils. 

Concentric Connections. End con- 
nections of Concentric Coils. 
Concentric Plug and Socket. A plug 
and socket oonnoetion in which 
one contact consists of u oontral 
pin and the otlior of a ring sur- 
rounding it. 

Concentric Winding. A winding com- 
posed of Concentric Coils. 
Concentric Wiring. Inlorior wiring 
by twin conductors consisting of 
a central insulatiul coro surrounded 
by llexibli^ in<*tul tube, usually 
uninsiilatod and <*aHhed. 
Condensance. Anotln'r name for 
Capacitance lieaetance ; thu com- 
ponent of the iinpodanco duo to 
tho uiToct of cupacit^iiUM^ in th(» 
circuit, oorn'sponding to Jtiduc- 
tivo Reactance which is thu com- 
ponent ihiu to ulocl.romagrudic 

CaUHUH. Soo Kl'JArTANOK. 

Condeiuer (or Capacitor). A Hyst<un 
consisting of two coiiductoi’H of 
GOiisiilunililo surface s<i|)arat<Kl hy 
acoin])arativcly thin (li<fioctri<% mill 
thus posHi'Msirig an apiinutiahln 
Capacitance. A conmion typo 
consists of a pack (»f al tomato 
aheots of tinfoil and mica or pa[)or 
impn*gnji(cd with panillin wax or 
potroloiim ji'Ily, tho odd Hlmols 
of tinfoil conneclod to oiu^ Uu*- 
minal and tlm uvon sliool^s to thi* 
other. Useil for a variot.y of pur- 
poses in ohietrical apparatus on 
account of their jinijjortios of ab- 
sorbing oonsifloral)lo charges when 
“charged*’ and doliwiring thorn up 
when ‘‘disohargod,” of allowing 


alternating but not direct currents 
to pass, advancing tho phixse of an 
alternating current and balancing 
tho offoet of indiictanc<\ On ac- 
count of other moaning of tho 
word, tho term Capacitor is now 
proferrud for any system of appre- 
ciable capacitance. The term con- 
dimsor has also Ixion iLsud for other 
chussoH of ajmaratus having a phase 
advancing effect. Sec Rotary and 
Synch oonour Cond bns k rs. 

Condenser: Adjustable, Air, Anti- 
Interference, Asynchronous, Auto-, 
Billi, Block, Blocking, Bridging, 
By-pass, Compressed Air, Dry Elec- 
trolytic, Dsmamio, Eleotroohemicid, 
Electrolytic, Gang, Grid, Mans- 
bridge, Moscicki, Neutralising, 
Plain, Plate, Pole-type, Reaction, 
Reading, Rotary, Series, Shorten- 
ing, Shunted, Signalling, Smooth- 
ing, Square Law, Standard, Static, 
Straight Line, Capacitance, Straight 
Line Frequency, Straight Line 
Wave Length, Super-excited Syn- 
chronous, Telephone, Time Con- 
stant of. Tuning, Variable, and 
Vernier. Soo An j itstablb Condbn- 
8RR, Air Condensbr, oto. 

Condenser Coupler. An arrangement 
to laku thu place of a VoUage 
Tramjanner for coupling n volt- 
meter to high-turwion conductors, 
couHiHling of two oapacitoro (con- 
douHorH) in hoHoh, tho volbmotor 
c'ouimution iMMiig tak<m from tho 
point l)ol.wo(m th('m. Cf. Capaoi- 

TOU T RANH KO RIM KR. 

Condenser Slicrophone. See Con- 

DENSISU TrANSMITTJDB. 

Condenser Potential Divided. Soo 

(^ONOIONHKR COTIIT.KR. 

Condenser Receiver. An elootro- 
Htatic toluphono ruooivor consisting 
OHHuntially of a condenser with 
ono rdoctrod© free to vibrato under 
tlut influonoo of tho variable 
attraction of tho other. 

Condenser Transmitter. An appnra- 
tim Himilar to a Condenser Re- 
cower in which tho variations in 
capaciLanuo produced by thovibra- 
tioiiH of thu diaphragm produce 
inodulatioriH of tlir^ lino ourront. 

Condenser Type Bushing. A form of 
inHulatiing huHli for high-tonsion 
tranaforiin'ir terminals, in wliioh 
altomati^ oonountrio layers of 
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metal and insulation are used to 
improve the voltage distribution. 

Condenser Type Terminal See Con- 

DBKSBB TliTB BUSHINa. 

Condensing Eleotroscope. A gold 
leaf eleotrosoope combined with 
a small plate condenser which can 
have its upper plate removed in 
order to magnify the efEect of a 
charge by largely decreasing the 
capacity of the electroscope. 

Condensive Load. See Lbadino 
Load. 

Condensive Beaoiance. See Cafaoit< 

ANOB RBAOa?A:N‘C3B. 

Conduotanoe. The reciprocal of Be- 
8%8t(mo& or, in the case of alternating 
current, the energy component 
in the reciprocal of Impedance, 
Measured in Mhos. Symbol : Govg, 

Conductance : Anode, Anode A.O., 
Grid, Mutual A.C., and Specific. 
See Anodb OoNDtroTANOB, Astodb 
A.C. CoiTDUOTANOB, etC. 

Conduction. The transmission of 
electricity through a body in the 
form of a current, by a drift of 
negative electrons in one direction. 
See also ELBOTBOLYno 
WON. 

Conduction Gnrient. The trans- 
mission of electricity by a true 
Current through a body os opposed 
to by Convection, 

Conductive Compensation. Compen- 
sation of a single -phase motor, 
or similar a]pparatu8, by a winding 
which receives its current by 
Conduction, Of. Ibdttotivb Com- 

PBNSATION. 

Oondnotlve Coupling. The connec- 
tion of two circuits or parts of a 
oirouit so that current fibws 
between them by conduction. 
Cf. IiratTOTIVB COUPUNO. 

Oondnctive Discharge. A Recharge 
cf electricity, as from a condenser, 
by a current through a conductor. 
Of. CoNVBOTtvB Dishabob and 
Dibbuptivb Disoohabqb. 

Oondnotivity. The power of a 
material to conduct electric 
ouironts; measured either as the 
reciprocal of Vohtme Beaistiwty or 
as ^e percentage which the con- 
ductivity of one substance is of 
that of a standard substance (such 
as pure copper). Symbol ; O or g. 
Cf. CONDUOTANOB, OtO. 


Conductivity: Alternating Current, 
Anisotropic, Isotropic, Photoelec- 
trio, Specific, Super- and Unilateral. 
See Altbenatinq Ctjbbbnt Con- 
DTJOTIVITY, AnISOTBOPIO CoNDUO- 
TIVITT, etc. 

Conductivity Bridge. A form of 
Wheatstone’s Bridge used for the 
comparison of low resistances ; 
usuEuly with the comparison resist- 
ances arranged in parallel instead 
of in series. 

Conductivity Test. See Faix op 
Potential Test. 

Conductor. Any material possessing 
an appreciable proportion of free 
electrons, which therefore permits 
a current to pass. Any particular 
object, such as a wire or group of 
strands in a cable, made of such a 
material. 

Gonduotor(s ): Aerial, Armature, Bare, 
Bunched, Cellular, Circular, Com- 
posite, Earthed, Electrolytic, Exter- 
nal, Hidden, Inner, Internal, Lam- 
inated, Lightning, Live, Locked Coil, 
Neutr^ Onter, Overhead, Plain, 
Prime, Ribbon, Screened, Second 
Class, Segmental, Shaped, Solid, 
Stranded, Super-, Thud Class, 
Tinne^ Transposed, Transposition 
of. Twin, Twisted, and Uninsnlated. 
See AbbtaIi Conduotob, Arma- 
TTJBB CONDUCTOIt, cto. 

Conductor Bail. An insulatud rail 
between or alongni(le the running 
rails in olectri(» railways for con- 
ducting the current to the collec- 
tors on the train. See Third Rail, 
Foubth Rail, Live Rail, Top 
Contact Rail. Side Contact Rail, 
TJndbb Contact Rail. 

Conductor Bail, Depressed and 
Spliced. See Depressed Gokduo- 
TOB Rail and Spliced Conduotob 
Rail. 

Conductor Bail Anchor. A device 
for fixing a conductor rail at some 
point as regards longitudinal 
movement. 

Conductor Bail Bond. A conducting 
Bond between lengths of conductor 
rail. 

Conductor Bail Insulator. An in- 
srdating support for a oonduotor 
rail usually consisting of a porcelain 
body with or without a metal 
stand and cap. 
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Condnotor Bail System (of Eleotrlo 
Traction). The system of convey- 
ing current to the trains by in- 
sulated conductor rails parallel to 
the track through shoes carried on 
the vehicles. 

Conduit. A covered or uncovered 
trough, or a pipe or tube, in 
which wires, cablos, or other 
conductors ar(» run. 

Conduit : Bituminous, Closed, Earth- 
enware, Interior, Plain, Screwed, 
Slip, Slotted, Steel, Stoneware, and 
Underground. See lirruMiNous 
Conduit, Closed Conduit, etc. 

Conduit Box. A box with one or 
more outlets to take conduit tulles 
for mounting switches and acces- 
sories or making joints, etc. 

Conduit Fittings. Accessories such 
as conduit boxes, btinds, tees, 
couplers, <^tc., for joining length of 
conduit tulx' for wiring. 

Conduit System. ( 1 ) Of electric trac- 
tion : A systtun of conveying 
current to tramcars, etc., by 
conductors ninning in a conduit 
providt‘d with an open slot lovol 
with the road through which a 
Plough attaoluMl to t.he car makes 
contact with tho conductors, (2) Of 
Wiring : The system of wiring 
of buildings in which the con<luctors 
arc «incl(»sed in tulK’s thn»ugliout. 

Cone Loud Speaker. A Loud tSpoaker 
of tho Jfornlfitft typo in wliieh a 
largo eoiii<*al surfae.e of Uiin (lexihht 
material is thrown into vibration 
by an ele<rt.romagn<'lieally aetua(«od 
diaphragm or nx'd. 

Confined Discharge Arrester. An 
arrester in which (he n'otifying 
power of an an* iMinfmed in a narrow 
piwtsage is mado usii of to pr<*veut 
the power eiirront following to arc 
of tho (lis(‘Iiargo. 

Connected Load. 'rii<^ sum of the 
raUul consumption of all tlie lamps, 
motors, and other apparatus oon- 
nocttxl to a syshoM, i.cL th<i load if 
all wore in use at oncc'. 

Connection(s) : Bridge, Butterfly, 
Cascade, Concentric, Cross, Des- 
sauer. Delta, Double Delta, Double 
Zig-Zag, Earth, End, Equalising, 
Equipotential, Evoluto, Fork, Inter- 
connected Star, Involute, Isle of 
Man, Lattice, Mesh, Multiple- 
Series, Parallel, Parallel-Series, 
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Scott, Series, Series-Multiple, Series 
Parallel, Spiral, Star, Steinmetz, 
Tandem, Taylor, V,” “ Y,” and 
Zig-Zag. Soo Bridge Connection, 
Butterfly Connections, (dc. 

Connection Box. A box containing 
conveniently arranged terminals to 
which conniictions can ho made to 
branch circuits, olc. 

Connector. (1) Any device by which 
two cunductois may be joined 
together so that current can pass 
from one to tho other. (2) A name 
sometimes given to the Line 
Selector in an Automatic Telephone 
Exchange which oonnoots the 
calling lino to the oallod line. 

Connector, Mechanical. See Mechan- 
ical OONNECTOU. 

Consequent Pole Generator or Motor. 

A machine in which alternate 
olos do not carry windings, 
eing of tho nature of Consequent 
Poles. 

Consequent Poles. Points on a 
magnotio circuit whore two poles 
of like polarity occur together 
due to tho contiguity of portions 
of tho circuit where tho linos of 
force are in opposite directions 
producing tho oiioot of a single 
intermediate pole. 

Constant : Amplification, Attenuation, 
Baur’s, Curie, Galvanometer, Hys- 
teretic, Kerr’s, Migration, Oscilla- 
tion, Propagation, Radiation, Radio- 
active, Regulation, Itesonance, 
Time, Verdet’s, and Wave-Length. 
!S<m> Amplification Constant, 
Attenuation Constant, etc. 

Constant Current. A ournmt the 
olToctivo valiui (»f \\lii<di (hx^s not 
vary in value while it is flowing. 

Constant Current Dynamo or Gener- 
ator. A Uenerator which is so 
conirollod, cither automatically or 
otherwise, oh to give a constant 
curnmt at all lomls, while the 
voltage is varied iw nsquimd. 

Constant Current Motor. A Motor 
arrang(»d to run upon a Constant 
Current System. 

Constant Current System. A system 
of distribution in whieh the current 
but not tho voltago is kept 
constant, and all the gonorators, 
motors, etc., am oonneotod in 
Bories. Roe TnuRY System. 

Constant Current Transformer. A 
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Tranaformer designed to give a 
constant ouiient in its secondary 
at a vanring voltage. 

Constant Corrent Wading. A system 
of aro-welding in whioh the source 
of current is arranged to kee|) the 
current constant automatically 
within a certain range of voltage 
variation. 

Constant Fregnenoy Drive. The com- 
plete equipment for ensuring con- 
stancy of frequency in a wireless 
transmitter. including Master 
Oscillator, AmpUfier, and Separa- 
tor Buffer, 

Constant Potential Dynamo or Gener- 
ator. See Constant Voltags 
Dynaho or Gbnxbatob. 

Constant Potentisd System. A system 
of distribution in whioh the 
voltage remains constant at all 
currents, being the usual system 
of distribution with all the con- 
suming appliances (lamps, motors, 
etc.) in parallel across the mains. 

Constant Power Generator. A Gener- 
ator regulated automatically or 
otherwise to give a constant out- 
ut in watts at varying currents 
y corresponding variation of 
voltage. 

Constant Power Welding. A system 
of arc -welding in which the source 
or current is arranged to keep its 
power output constant with vary- 
ing current and voltage. 

Constant Speed Motor. A motor 
regulated automatically or other- 
wise to run at a constant speed 
at all loads. See DirrEBSiNTiAXXY 
Wound Motob and Stoohhon- 
ouB Motob. 

Constant Time Lag, Time Element, 

etc. See Dbbinitb Tnoi Lag. 

Constant Voltage. An effective volt- 
age regulated to vary only within 
very fine limits. 

Constant Voltage Dynamo or Gener- 
ator. A Generator arranged to 
give a constant voltage at all loads. 
See Constant Potbntiax. Ststbm. 

Constant Voltage Motor. A Motor 
arranged to run on a Constant 
Potential System. 

Constant Voltage Wading. A system 
of Ara-ioeldinff in whioh the source 
of current is arranged to maintain 
a constant voltage within certain 
limits of current variation. 


Constantan. A copper-nickel alloy of 
high specific resistance and almost 
negligible temperature coefficient 
at ordinary temperatures ; con- 
taining about 46 per cent of nickel. 

Consumer’s Terminals. The ter- 
minals of a consumer’s installation 
where it is connected up to the 
supply authorities* service. 

Consumption, Specific. See Sfboivxo 
Consumption, 

Contact. (1 ) Two conductors are said 
to be in “ contact *’ when they m 
contiguous to an extent which 
is sufficient for a ourront to flow 
between them. (2) The part of 
either of two conductors made to 
touch when required in switches, 
etc. (3) In automatic telephony, 
the individual fixed contact pieces 
each connected to a different line 
arranged in rows or Levels to form 
the Bank of contacts over whioh 
the Wiper moves in a Selector, 

Contact(s): Arcing, Auxiliary, Blast, 
Boxe^ Brush, Carbon, Finger- 
Type, Floor, Gate, Inverted 
Brush, Laminated, Make and 
Break, Platinum, Belay, Reverse 
Brush, Rubbing, Secondary, Self- 
deaning. Sliding, Sparking, Surface, 
« V ” Type, Wedge, and Wipe. See 
Aboing Contact, Auxiliaby Con- 
tact, etc. 

Contac^Breaker. A device for re- 
peatedly breaking and re-establish- 
ing a circuit, either magnetically, 
as in the trembler of a bell or an 
induction coil, or otherwise. 

Contact Drop. A potential drop due 
to contact resistance, such as that 
between brushes and a commutator. 

Contact Electricity and ; Contact 
E.MJP, Seo Contact Potential. 

Contact Fingers. Fixed contact 
pieces, pressed by springs against 
the moving contacts in a con- 
troller, etc. 

Contact Jaws. (1) The fixed oontaots 
in knife and other t^es of switch 
with which the blade makes con- 
tact. (2) In electric welding. The 
clamps whioh secure the piece to 
be welded and convey the current 
thereto. 

Contact Line. The overhead bare 
wire from whioh the current is 
taken by the trolley or oolleotor 
in eleotrio tramways and rail\^ys. 
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Ckmtaot-Makei. Any conducting brush 
or piece used to make contact at 
times with another conductor, but 
more particularly an apparatus 
for cloning a circuit automatically 
at a particular time, tis for the 
purpoHo of controlling ignition in 
internal combustion engines ; or 
for oxperinK'iital doterniinations of 
instant-anoouM values of o.m,f.*H, 
currents, etc. 

Contact Method. Any method of 
measuring speeds, slip, etc., em- 
ploying a rev»)lving con tact -maker. 

Contact Potential. The difference of 
potential which is produced wlien 
Wo dis-Mirnilar metals are placed 
in contact. 

Contact Rail. St^e Conduotor Hail. 

Contact ^sistance. Tlio msistanco 
of the junctitin t)£ two contiguous 
conductors duo to their iin|H'rfoot 
contact, or to a mitiuln film of 
some other material lK)tweon 
them. 

Contact Segment. A contact in a 
face-plate Htart<)r or multiple 
contact u'gulating switch, oto., 
foniiing a segment into wliich a 
flat ring is divided by radial 
gaps. 

Contact Series. Elioi'tkooukm- 

KiAii Kkiukh. 

Contact Shoe. The collector on an 
elootricr t.rain, car, crutK', <itc., which 
picks up the current from the Gon- 
ductor Kail. 

Contact Skate. A long conductor 
with rounded ends suitably mount- 
ed under an (electric car to make 
contact wil.h the studs m Surface 
Contact Syfitenm. Dsually mag- 
netised in onl('r to actuato the 
contact nieclianisTn in (lut stud as 
the car piuss<'s over it. 

Contact Spring. A current -cany ing 
spring making contact when re- 
quired with a fixeil or movable 
rigid contact in such apparatus os 
telephone jacks, switcls's, etc. 
Contact Spring : Back, Continuity- 
Preserving, Front, Main, Make- 
beforo-Break. See Haok (ioNTA(n\ 
SPIWNCT, C< ) NTr NT jit V - 1 * IIKH H IIVINQ 
CONTAOT Sl’ItlNO, etc. 

Contact Stud. 'Fhe knob in Iho road 
oonneoUul tt> an undorground 
cable, either piTinanontly or only 
when a car is passing over it, 


from which the current is ooUeoted 
by the skate in Surface Contact 
Systems of traction. 

Contact Theory. The theory that 
the e.m.f. between contiguous dis- 
similar metals is solely due to their 
contact. 


Contact Wire. See Contact Lras:. 
Contactors. Electro-magnetioally 
eloctro-pnoiimatioally or com op! 
crated switches, often provided 
with magnetic blow-outs and of 
compact construction, enabling 
them to bo used in groups for 
the control of traction or other 
large motors, and operated in the 
proper sequence by means of a 
aster- Controller, Push-button ar- 
rarigenieiit, etc.; thus avoiding 
main current connections to the 
controller itself and enabling one 
small controller to control a single 
largo unit at a distance or a number 
of motors through several groups 
of contactors. See Multiple Unit 
Conthol. 

Contactor, luterlookLog. See IirasB- 

LO OKING. 

Contactor Controller and Contactor 
Starter. Motor starting and con- 
trolling gear employing contactors. 

Continnity. The property of a joint 
ill an electric circuit whereby it 
ofiers a path of low resistance to 
a current. See also Magnbtio 
CoNTiNUiry. 

Continuity Cable or Rail Bond. A 

Jioud let ween two successive 
h'ugtlH of cublo or rail. Cf. Gross 
(iAHLTu Bond. 

Continuity Fitting. A device for 
maintaining a conductive connec- 
tion between adjacent lengths of 
conduit tube. 

Continuity-Preserving Contact Spring. 

S(*U MAKIi-HKFOKK-BHEAK CON- 
TAOT Si'lUNO. 

Continuity Bail Bond. A cable or 
other conducting connection be- 
two(ui lengths of conduotor or 
track rail separated owing to 
crossings or junctions. 

Continnons Current. Seo Deeusot 

(lUItRKNT. 

Continuous Current Balancer. See 

Duirct Current Balanobb, 

Continnons Current Balancer, Qen- 
erator. Locomotive, Meter Motor, 
Traction and Transformer. See 


71 



DICTIONARY OF ELECTRICAX TERMS 


[Con 


Con] 

Dieeot CcnmBNT BALAi^OBa, Gen- 
BBATOIl, etc. 

Continnotis Electrode. A form of 
carbon electrode for arc furnaces in 
which the upper part is continu- 
ously reneweci by adding material 
as it is fed forward as the lower 
part bums away so that the furnace 
can be worked continuously with- 
out intervals for the renewal of 
electrodes. 

Oontinaoiis Elecirophoins. The 
name given to the earlier forms of 
Influence MacfUnea acting on the 
principle of performing me func- 
tions of the Mectrophorua over 
and over again mechanically. 

Contiiiaoas Integiation. The action 
of an integrating meter, such as 
a motor meter, in which the 
counting gear is being continually 
driven forward. Of. Intebmee- 
TENT InXEOKATION. 

ContinTumB Loading. A telephone 
line or cable is said to be continu- 
ously loaded when the inductance 
added to compensate for its ca- 
pacitance is uniformly distributed 
throughout its length. Gi. Coiii 
Loading. 

ContinnoaB Osoillations. Oscillations 
which persist with undiminished 
amplitude and do not consist of 
short trains of damped swings. 

Continxious Bating. The load which 
a machine, transformer, etc., can 
deal with continuously for an un- 
limited time without overheating 
or other injury. 

ContinuouB ^eostat. A resistance 
which can be varied smoothly 
without sudden steps, such as a 
slid© wire resistance or a liquid 
resistance. 

Continnoiis Banning. Conditions of 
running in a motor, etc., where 
the load is unvarying and unin- 
terrupted. Cf. Intebmeetent 
Running. 

OontinaonB Waves. Eleotiio Waves, 
such as those used in most 
systems of wireless telegraphy 
and telephony which persist with 
undiminished amplitude. 

Continuoas Waves ; laterrapted. 
Modulated Eey-ControUed, Pare, 
Speeoh-Modalated, and Unmodu- 
lated Key-Controlled. See Inteb- 


BtrPTBD CONTINTJOXrS WAVES, 
MODUIjATBD KBY-CONTBOLUaSD 

Continuous Waves, etc. 
Continuous Winding. A term pro- 
posed, in view of the confusion 
between the terms Multiple and 
Multiplex, for an armatum winding 
in wmch the entire winding is 
traversed in tracing out, before the 
starting point is reached again. 
Cf. Divided Winding. 

Continuously Integrating Meter. See 
Continuous Inteqbation. 
Contraction Coefficient. The ratio of 
the virtual slot width allowing for 
Fringing effect in open or partly 
closed slots to the true slot 
width. 

Contrast Amplifier. Negative 

AOTOMATIO VoLirME CONTUOL. 

Contrast Photometer. Tho clanfl of 

S hotometer in which two surfaces, 
luminated by different sources 
are contrasted and adjustment of 
the distances of the sources is 
mtwie until the illuminations appear 
equal, e.g. tho Lummek -Dbod- 
HUN PhOTOMBTEB. 

Control : Automatic Volume, Balance, 
Brush-shifting, Cascade, Choke, 
Distance, Elecbomagnetic, Electro- 
pneumatic, Field, Gang, Gravity, 
Grid, Instrument, Erftmer, Magnetic, 
Multiple Unit, Multi- Voltage, Open 
Cirouit, Phonic, Pole-Changing, 
Potentiometer, Press-Button, Push- 
Button, Begenerative, Bemote, Be- 
vertive, Bheostatic, Scherbins, 
Series-Parallel, Series-Parallel Bat- 
tery, Series-Parallel Field, Shunted 
Field, Speed, Sprague, Spring, Star- 
Delta, Supervisory, Tap-Field, Ther- 
mostatic, Tone, Train, Variable 
Voltage, Volume, ami Ward Leon- 
ard. So© Automatic Volume 
Control, Brush -shifting Con- 
trol, otc. Soo also r(*for(mcoH under 
Controller and I^ift Control. 
Control Board. A switchboard for 
the Remote Cotitrol of one or more 
circuits. 

Control Circuit. The circuit which 
carries the current actuating the 
Contactors, Reverser, oto., in an 
eleotrio train equipment. Cf. 
Power Cibouit. 

Control Grid. (1) The particular Grid 
in a Thenmonie Valve with more 
than one grid, used as the Control 
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Electrode. (2) A grid to control the 
discharge in any form of vacuum, 
gas or va])our arc tube. Cf. 
SoJiBBN Okid and Spaor CiiARaK 
Gam. 

Control Electrode (of a Thermionic 
Valve). 'J’lui ol(‘ctrodo tt) whicdi 
variable volUigc* is applied to 
control the oloctnm stroain, i.o. tlio 
Qrid^ or oiu^ of tliom if there ar(> 
more than one. 

Control Line (in Electric Traction). 
A multiple-cored cal)l(^ all along a 
train with Multiple Unit Control 
connecting the circuits of all the 
master controllerH. 

Control Limit Switch. A lAmit Switch 
which op<‘nH th<' control circuit. 
Cf. Main Limit Switoii. 

Control Blagnet. A magnet used to 
provide the controlling force to 
the moving system in instruments. 

Control Panel. A panel forming 
the whole or part of a Control 
Board. 

Control Room (in a Broadcasting 
Station). 'Phe room whicli contains 
the amplifu'i'H and ai)parat.us con* 
trolling the output of the micro- 
phones Indore being passed on to 
the modulation system of the 
transmitter, imduding provision for 
combining the output of several 
micro})hon<w at suitabU? ndative 
atrongtlis. Mixinu. also 
Fapts Unit and Mixing Unit. 

Control System (in a Wireless IVaiiH- 
mitter). 'I’hat part of the equip- 
ment which controls th(< niuplilica- 
tion an<l superposition u})on the 
radio-fre<iU('ncy oscjilhitions t)f the 
audio-fre(iueney oscillations from 
the rnicrophone or incoming line. 
See also Modui-ation Sywtkm. 

Control Trailer. A Trailer coach in 
an uh^otric train fitted with a 
master controllttr, etc., at one end 
so that it can be used ns the front 
coach of a train with one or more 
motor ootuiluts at some other part ; 
e.g. to enable a standard six-car 
train with t.wo motor coaohoH, 
one at oa(5h (uid, to bo divided into 
two throe-coach trains which can bo 
driven from oitlmr end. 

Control Valve, A Thermionic Valve 
in wireless t.<^l<iph(>iiy which has tho 
function of amplifying the varia- 
tions of tho microphone si)ooch 


currents before they are imposed 
upon tho main oscillating valve 
circuit. 

Controlled Rectifier. S cm) O n i d 
Control. 

Controlled Transmitter. A wireloss 
transmitter the frt'queiiey of which 
is k<q)t constant by a special 
<levice. St'o Indkimonoicnt Djhve. 

Controller. A oonveniontly arranged 
switching apparatus which not 
only provides for the starting and 
stopping of a motor, or group of 
motors, but also controls its sp^d 
and sometimes also its dirootion 
of motion arid (lan Im‘ uso<l for 
sustainc^l pt^riods on iuUu'incdiato 
stops. Of. Motor Htartkr. 

Controller : Automatic, Barrel, Brak- 
ing, Cam-Shaft, Contactor, Crane, 
Drum, Face-Plate, Lift, Master, 
Multiple Switch, Multiple Unit, 
Pilot, Potentiometer Braking, Pres- 
sure, Reversing, Rheostatic, Rheo- 
static Braking, Series-Parallel, 
Solenoid, and Universal. 
Aittomatio CoNTiioi.Liflit, Barrisl 
O oNTROLMill, otc. 

Controller Notches or Positions, See 

Notoues. 

Controller Regulator. An automatic 
device forming part of a traction 
controller to out tho starting 
resistance out progressively as 
the main current drops on each 
sU^p IxUow a prodotormined limit. 
Sou Automatic AooELEitATioN. 

Convection (Electric). Tho transfer 
of oloctrioity by tho movernont of 
charged bodies. 

Convection, Electrolytic. S<»o Elec- 

TBOLYTio Convection. 

Convection Current, 'riiu equivalent 
of a ourremt, produced by a stroain 
of charged parilclos in rapid 
movement. 

Convection Streams. The stn^fuiis of 
oloctrifh^d ]>artiol<is givtui off from 
sharp points on higlily charged con- 
ductors sometimes called electric 
Wirui. 

Convective Discharge. Discharge of 
electricity by tho motion of charged 
particloH. 

Convector. A nam<i Honuftiinos given 
to a fonn of eh^otric bcator for 
rooms in which tho heating effect 
is produced by warming tho air 
as it circulates over the hot 
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resiatanoes and not by direct 
radiation. Of. Badiatob. 

Convector Gironit-Breaker. A type of 
oiromt-breaker using a very small 
quantity of oil in an JSlxploaion- 
Pot provided with a valve which 
opens to release the pressure, and 
provided with an external isolator 
which opens automatically after 
the main break. 

Converse Piezo-Eleotrio Effect. See 

Pibzo-Ei^otaio Etfeot. 

Converter. A single machine with 
rotating parts, used to convert 
direct to alternating current, or 
vice versa, or to alter the pressure 
of a direct current, or the phase of 
an alternating current. Of. Moroa- 
Genebatob, Tbaksfobiob, and 
Fbbqubnoy Chan-ghb. 

Converter : Anode, Auto, Binary, 
Bragstad, Cascade, ** G.SI3.”, Fre- 
Quenoy, La Oonr, Motor, Nine-Bing, 
Pentagrid, Phase, Rotary, Syn- 
chronous, and Turbo. See Anode 

CONVEBTEB, AtTTO-CoNVlJBTEB, eto. 

Converting Plant. Machinery and 
apparatus, such as that in a sub- 
station, for receiving energy in 
the form of current of one sort 
and delivering it as current in 
another form, 6.g. converting from 
Three-PJioae Client at high ten- 
sion to Direct Current at low 
tension. 

Converting Station. A station or 
substation leceiving electrical en- 
ergy in one form and delivering it 
in another. 

Convertor. Alternative spelling of 
CONVBBTEB. Of. StABTOB. 

Conveyer (Electric). A conveyer for 
coal or other substance driven by 
one or more electric motors. 

Cooker (Electric). A compact self- 
contained electric cooking equip- 
ment, usually consisting of one or 
more Eleemo Ovens, and several 
Electric Hot-plates, 

Cooking (Electric). Cooking by 
means of apparatus in whi^ the 
heat is produced when and where 
required, by passing current 
through suitable resistances usually 
burled in the apparatus. 

Coded Anode Valve. A Thermionw 
Valve of large size for transmitters, 
etc., in which the body of the anode 
is water cooled. 


Coolidge Radiator Tube. A form of 
Coohdge Tube without water cool- 
ing of the anode, which is fitted 
with radiating fins. 

Coolidge (“X” Bay) Tube. A form 
of powerful “X^* Bay tube with 
incandescent tungsten Cathode and 
water-cooled or air-cooled Anode 
working with a higher vacuum than 
other tubes, i.e. with gas pressures 
as low as about 0-003 millionth of 
an atmosphere, and having a self- 
rectifying effect which enables 
alternating current to be used with- 
out a rectifier. 

Cooling, Hydrogen. See Hydbogen 
Cooling. 

Cooper-Hewitt Lamp. A form of 
mercury vapour lamp, usually with 
a long tube which is tilted auto- 
matically or by hand for starting 
the arc, widely used in photography 
on account of hi^ily actinic 
quality of the light produced 
which is rich in ultra-violet 
rays. 

Cooper-Hewitt Beotifler. See Meb- 

ouBT Vapoxjb Reotipibb. 

Cophasal. Of coincident Phase. 

Copper. The metal most usually 
employed for electric conductors, 
on account of its high conductivity, 
which is only exceeded by that of 
silver. 

Copper; Deposition of, and Electro- 
lytic. See Deposition op Cofpbb 
and Elbotbolytio Coppeb. 

Copper Broshes. Brushes for dynamo - 
electric machinery, made of copper 
strip, wire, or gauze. Now almost 
entirely superseded by carbon 
brushes except for special coses 
where their higher conductivity 
is an advantage. 

Copper-dad Steel Conductor. A solid 
conductor for aerial lines with long 
spans, consisting of steel wire of 
high tensile strength covered with 
copper to improve its conductivity. 

Copper-Cored Carbons. Solid-cored 
carbons with the core coated with 
copper to improve the conductivity. 

Copper Factor. A term used in 
dynamo design, for the ratio of the 
actual cross-section of the copper 
in a winding to the total cross- 
section including insulation, clear- 
ance, eto. 

Copper Loss. The portion of the 
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energy losses in dynamo-oleotric 
macMnes, apparatus, oirouits, etc., 
due to heating of the winding, etc., 
owing to its rosistanoe ; propor- 
tional to the square of the current 
multiplied by the rosistanoe, 
hence soniotiiiios spoken of as 
PB U)38 (formerly 0*lt loss). 

Copper Ome Reotifier. Sec Msital 

RSIOTII'IBIU. 

Copper Plating. Deposition of a 
film of copper on an article by 
electrolytic moans. See Deposi- 
tion OF Copper. 

Copper Voltameter. An electrolytic 
cell used to meosuro current by 
weigliing the amount of copper 
deposited on the cathode in a 
given time. 

Coppered Carbons. Arc lamp car- 
bons, elect rop la L<^d with coppor ox- 
tomally to imim)vo their con- 
ductivity. Cf. Copper-Cored Car- 
bons. 

Cord. A flexible cable fitted with 
plugs on a tol(^phono exchange 
switohboanl pn>vidod to make 
connection with the Jacks, 

Cord: Flexible, Tinsel, Trolley, Twin 
Flexible. Klexxule Cord, 

Tinsel Cord, etc. 

Cord Circuit. The circuit connected 
to the calling and answering plugs 
at an operator’s position on a 
telephone exeliango switchboard, 
including the opurator’s instrumout, 
keys, relays, signal lamps, etc., os 
well as the cords and plugs. 

Cord Circuit, “ A ” and “ B.” See 
“A” Cord CiuouiTnud “B” Cord 

OiROUIT. 

Cord Circuit Repeater. A telephone 
repeater, which can bo insertod by 
moons of a cord circuit between 
two linos to improve communica- 
tion boiweon thoin. 

Cord Grip. A device ill th(^ neck 
of a lamp holder or other a^iparutus 
used in connection with Ih^xiblo 
cord in which tlio screwing 
homo of a cenod cover tightens up 
a pair of jaws which grip the cord 
and take all mechanical strain 
ofi tho torniiiials. 

Cord Shortener. A device for taking 
up an extra length of flexiblit cord 
in pendants, etc., wltliout cutting it. 
Cordless Board. A teloxihono ox- 
ohongo switchboard in which tho 

6— (T.saCa) 


required connections are made 
entirely by switches and not by 
plugs and flexible cords. Practi- 
cally confined to small branch 
boards. 

Core. (1) A mass of magnetic mater- 
ial forming tho whole or part of a 
magnotic oirouit, wholly or partly 
within a coil. (2) Soo Cable Corns. 
Core : Air, Armature, Cable, Dust, 
Earthing, Laminated, Magnet, Mass, 
Pole, Rotor, Slotted, Smooth, 
Stator, and Transformer. See Air 
Core, AiiMATUUE Core, etc. 

Core Balance Protective System. A 
Protective Systetn in which lack 
of balance in the currents in tho 
cores of a throe -phase cable, due 
to a fault, produces a lliix in a 
magnetic circuit surrounding the 
cable causing a secondary current 
in a winding thoroon which ojxjrates 
a relay. 

Core Discs. Soo AmcATtmE Core 
Discs. 

Core Loss. Tho portion of the 
energy losses in dynamo -olectrio 
maohinory, transformers, etc., duo 
to hysioresis and oddy ourrouts in 
tho iron core. 

Core Plate. Tho spociol quality of 
Hhoot iron or stool usod for lamin- 
ated nmehine or transformer cores. 
Core Plates. Sue Jjaminatidnb. 

Cored Carbons. Am lamp carbons 
with one or more euros of softor 
material than that used for the 
outer part. 

Cored Electrode (in Am V\ «'hliiig). A 
Mvial KU'vtrodi'. in whirli tho Ilux 
juali'rial is <*outaiiit‘(l in an inUu'nal 

Coreless Armature. An alternator 
armature, os in corlnin disc-typo 
machines, without an iron core. 
Core-Type Transformer. A irans- 
forrnor constructed with a ocuitrul 
iron GOTO over whiuli tho coils arc 
wound. Cf. yDioi.L-Tyi*i3 Trans- 
former. 

Corkscrew Rule. A rule for rexnom- 
boring the ri'lation betwiNin direc- 
tion of ourmnt unil pfdarity. A 
Current following the direction of 
twist of a uorlcRcrow prudiices linos 
of force in tho dimotion of its thrust. 
Thus a current in the clockwise 
or “ Horowing-in ” dimetion, pro- 
duces a South Polo facing the 
76 
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observer as the lines are entering 
the core. 

Oorona. The visible luminous 
oharge wMoh oocuis along high 
tension transmission lines when the 
diameter of the wire is less than 
a certain oritioal figure for the 
voltage in question. 

Corona Loss. The ene^ loss in 
high tension transmission lines 
due to Oorona discharge. 

Corona Voltmeter. An instrument in 
which high voltages am measured 
by observing the conditions under 
which a Oorona discharge is pro- 
duced. 

Corpnsonlar Radiation. The emission 
of those classes of “rays*’ which 
consist of the projection of materisd 
particles, e.g. oZpAa, beta, and 
delta rays. 

Correction (in Syneh/ronous Telegraph 
Systems), The system by which 
the synchronously running com- 
mutators or Distributors are kept 
in phase. 

Corrector drenit. A combination of in- 
ductance, capacitance, and resist- 
ance used in connection with a 
long telephone line to counteract 
distortion due to attenuation not 
being constant at all frequencies. 
Corrosion, Electrolytic. See Eleo- 

TBOLYTIO COKaOSION. 

Corrogation ol Rails. See Rail 

COBBUGATIOIir. 

Cos ^ (Greek letter “phi**). An 
expression often used for the 
Power- Factor of a circuit, which 
is equal to the cosine of the angle 
of lag between the current and 
the volt€ige. 

Cosine Law. The law of illumination 
stating that the intensity of 
illumination on a surface produced 
by a given source at a given 
distance is proportional to the 
cosine of the angle of inclination 
at which the light falls on the 
surface. (Also called Lam&er^*s Low.) 

Cosmio Radiation or Cosmic Rays. 
Radiation of even shorter wave- 
length than Oatrvma Rays and of 
mat penetrating power, which can 
be detected particularly at high 
altitudes by the ionization which 
they cause, also called Ultra- 
Qaiwma and Penetratmg Radiation 
or Rays. Thought by some to orig- 
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inate in the upper atmosphere and 
by others to be of extra-terrestrial 
cos^o orimn and variously ex- 
plained as duo to disintegration of 
atoms or to radiation duo to the 
shook of the recreation of matter 
from radiation. 

Cotton Covered Wire. Wire for 
electrical purposes covered with one 
or more layers of spun cotton yam. 

Coulomb (C). A practical ** unit of 
quantity of electricity (named after 
0. A. de Coulomb, 1736-1806), 
being the quantity which has 
passed when one ampere has flowed 
for one second, i.e. 10-^ absolute 
e.G.S. eleotminagnotic units, at 
one time called the Weber. For 
engineering purposes the ampere- 
hour is more commonly used. (One 
Ampere Hour — 3,600 coulombs.) 
See also Faeadav. 

Conlombmeter. An electricity meter 
or other instrument, often of the 
Voltameter type, which measures 
quantity of electricity only, irre- 
spective of the voltage. 

Comombmeter, Gas. See Gas 

COITLOMBIOTEB. 

Coulomb’s Law. The mechanical 
force between two charged bodies 
is directly proportional to their 
charges and inversely proportional 
to the square of the distance 
between them. 

Coulometer. Contraction of Coulomb- 
meter, sometimes used to signify a 
Voltameter. 

Counter, Spark. See Spare Coumteb. 

Counter-Compound Winding. See 
Dippebbntial Compound Wind- 
ing. 

Counter-Electromotive Force. See 

Back Edeotkomotiviu Fouaus. 

Counter-E.M.F. Cell. A cell, with 
the plates connected up the reverse 
way, sometimes introduced into 
an accumulator battery for regu- 
lating purposes. 

Counterpoise. A substitute for a 
conductive earth connection to a 
wireless aerial, consisting of a 
considerable area of metal sheet 
or net spread over the ground 
or supported clear of it, and serving 
as one plate of a large capacitor on 
which the earth is the other : or, in 
the case of aircraft, of a system of 
wires on the frame of the machine. 
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(Also calk'd Balandthg Capacit- 
ance, Capacitance Karth and Lower 
Capacitance . ) 

Oonple, BKagnetio and Tbermo or 
Thermo-Electrio. See Magnetic 
Couple and Thebmo-Eleotrio 
Couple. 

Coupled Cirenits. See Couplino. 

Coupled Switches. Soo Linked 
Switches. 

Coupler. (1 ) A device of the plug and 
socket nature for connecting cables, 
etc., as between coaches on electric 
trains. (2) A short plain or screwed 
sleeve formakingaatraight-through 
joint between lengtha (»f conduit 
tube for wiring. (3) Any device for 
the coupling of circuits. 

Coupler : Bus-Line, Condenser, Piezo- 
Electro, Potential, Running, au<l 
Screwed, H«*e Huh- Line (Uurriijfiu, 
CoNJ)KNSKit. Coupler, <ite. 

Coupler Plug. A plug on a juinpor 
cable, Ruoh aa that between coaones 
on an electric train. 

Coupler Socket. A socket at the 
end of a cuach on an electric train 
for the reception of a Coupler Plug. 

Coupling (of Circuits). Any method 
of associating circuitH ho that 
energy can be interchanged be- 
tween them. 

Coupling : Auto-Capacitative, Auto- 
Inductive, Cable, Capacitative, Capa- 
citance, Centrifugal, Coefficient of. 
Conductive, Choke, Choke-Capacit- 
ance, Electromagnetic, Electro- 
static, Inductive, Insulating, Loose, 
Normal, Resistance, Resistance- 
Capacitance, Reversed, Tuned- 
Anode, and Variable. S<‘e Auto- 

CaPA(MTATIVI<! (N)UPI.IN<1, Auto- 
iNDUUTIVIfl (lOUPLINO, <d.<L 

Coupling Coefficient (of t wo OHcillut- 

iiig Cin'iiiln). 'I’liu riilio of t.ho 
diiton'iK'i^ to (Ik' Mutii of l lui K(|uarPH 
of tJu'ir roHoiuint fr(>(iupti<M<‘H. 
Symbol: k. 

Coupling Error (in WindosH Dirootiun 
FindorH). A Hliglit orror duo to t.h« 
magnotic coupling of tint Hold and 
search coiIh nut following an oxoct 
cosine law owing to th(» Hproad of 
the windings. 

Coupling Factor. The figure taking 
into uoooiint tho coiiHtantH of two 
coupled circuits which doUirniinoH 
tho rate of transfer of energy 
between thcoii. Jn tho case of 


inductive coupling, the ratio of 
their mutual inductance to the 
goomotrio mean of their respective 
self inductanct's. See also Capao- 
ITANUE Coupling. 

Covered Electrode (in Arc Welding). 
A iiH'tal eloctrodo with a cover 
composed of flux inatorial. 
Course-Indicating Radio Beacon. A 
Itmiio JJeacon giving (diarauteristic 
KignalH in eertaiii (ktliiiite diruotions 
only. Cf. Omni- Radio Beacon. 

Cowles Fornaces. An early form of 
Electrolytic Furnace for manu- 
faotuxing aluminium allo 3 rB, in 
the form of a long trough with 
carbon electrodes at tho ends, 

C.P. Abbreviation for Candle Power. 

OR Law (formerly known as KR Law). 
The law establishod by Lord Kelvin 
relating to the jiropagation of cur- 
rent in submarine cables to tho 
effect that tho time required for a 
received current to roach a stated 
fraction of itH maximum value is 
proportional to OiiZ®, whoro 
capaoituneo, Jti » rusistanco, and 
/ « length. 

C.R. Tests of Cables. Tests of Coppor 
Kosistanco. Cf. D.R. and O.Xv. 
Crack Detector, Electromagnetic. Boe 

ElISC'TROMAUNWTKI (JllAOK J)e- 
TI'JOTOR. 

Cradle, Guard. Beo Quatid Crajdlic. 

Crane (Elootnc). Electriu oranos are 
cither pruvidt^d with a separate 
motor for ouoii of tho variuuH 
motions such as lifting, slowing, 
traversing and travoJling, or a single 
motor is used with suitable g(tar. 

Crane Controller. A controller for 
oporating tho motor or inotoi's of 
an elootnc crane. 

Crone Magnet. Bee Lifting Magnet. 

Crane Motors. IVloters of tho Hpooial 
typo mado for Crane driving; 
UHually similar in design to trac- 
tion rnotom and series or com pound 
wound if for ilins'.l. curreiit.. 

Crane Rating. Tbo method usually 
employed in stal.ing tho power of 
cratio mot.ors and othora for 
intermittent working, by giving 
the power which they can develop 
at a certain load factor. 

Grater. The port.ion of tho tip of 
tho positive carbon in a direct 
oummt arc lamp which bo- 
comoH hollowed out and by which 
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the greater part of the light is 
emitt^. 

Orawling. The refusal of an induc- 
tion motor, when the attempt is 
made to start it up, to run aoove 
about one-se-venth (or other sub- 
multiple) of full spoed, owing to 
the presence of a pronounced 
seventh or other habnonio in 
the held form. 

Greed Printing Telegraph System. A 
^tem of type-printing telegraphy 
in which the message is nrat pun<med 
in the ordinary Morse code on a 
paper strip and put through an 
instrument sinailar to the Wheat- 
stone transmitter. The received 
signal currents actuate through 
relays a punching instrument 
wbi^ reproduces the original 
strip. This is then passed throi^h 
the printer, where a mechanical 
selecting device depending upon 
the alignment of holes in a pile 
of strips displaced according to 
the position of the holes in the 
punched strip, causes the right 
letter to be printed by a typewriter 
mechanism. In some of the later 
forms, the five -unit alphabet re- 
places the Morse alphabet. 

Greed Receiving Perforator. The 
instmment in the Gi^ied printii^ 
tele^aph which punches the strip 
at the receiving end. 

Greed Translator. An instrument 
which when supplied with an 
ordinary Wheatstone perforated 
strip, punches a second strip 
with the corresponding signals in 
the form required for cable trans- 
mission by mirror instmment or 
siphon recorder. 

Oreep (of an Armature Winding). 
The displacement through tl^ 
field between the beginning and 
end of an armature winding. 

Oreep^. See Shttnt Running. 

Oreeping, Magnetic. See Maonbtio 
Grbbfinq. 

Cieeping Distance. The length of 
the leakage path over the surface 
of insulating material on whioh 
damp or dirt may collect. 

Crest Factor. See Fnak Faotob. 

Crest Valnes. See Psak Valufis. 

Orest Voltzueter. An instrument for 
measuring the maximum value of 
an a.o. voltage. In one form this 
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is done by measuring the rectified 
charging current to a condenser by 
a moving coil galvanometer. 

Crest Voltmeter, Neon Tnbe. See 

Nbon Tube Cebst Voltmetee. 

Crinoline. An arrangement of rings 
in a oable tank to prevent the 
cable kinking as it is payed out. 

Critioal Damping. Damping whioh is 
iustsufiioient to remove oscillations. 

Critioal Pressure. The pressure, or 
voltage, at which a corona dis- 
charge just begins to take place 
under given oiroumstcmces of size 
of wire, etc. 

Critical Resistance. (1) The minimum 
resistance of the external circuit 
at whioh a shunt-wound dynamo 
will excite or will maintain stable 
excitation. (2) The maximum re- 
sistance whioh a circuit of given 
inductance (L) and oapocitanco (C) 
must have for it to be possible 
for it to have a natur al peri od of 
osoiilation, equed to 2 V L/O. See 

OsOHiXiATING CmouTT. 

Critical Span. The length of span 
for which, for a particular size 
of wire, the tension produced by 
the worst assumed conditions of 
load combined with the average 
conditions of temperature is the 
same as that produced by the worst 
conditions of temperature combined 
with average conditions of load. 

Critioal Speed. The speed at which 
the natural free period of oscilla- 
tion of the rotating system of a 
turbo -generator ooinoides with the 
speed or a multiple thereof so that 
excessive vibrations arc liable to 
be produced. 

Critical Temperature. The tempera- 
ture at whioh magnetic materials 
lose their magnotio properties ; 
for iron and most steels, in the 
neighbourhood of 800 °C., for 
nickel about 300 See also 
HbUSLBR AMiOYS. 

Critical Voltage. The voltage aljovo 
which corona discharge appears 
under particular oenditieiis or 
diojiietor of wire, etc. 

Crookes Dark Space. The non- 
luminous space in a vacuum tube 
whioh separates the Negative Glow 
from the cathode at gas pres- 
sures below about 1/2000 of an 
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atmosphoro. AIho cnllt'd Cathode. 
Dark iipace. Cf. Faraday Dare 
Space. 

Crookes Tnbe. A vacuum tube 
suffioiently hipchly exhausted for 
the Crookes Dark Space to fill 
the tube and the phenomena of 
cathode rays to be observed: i.o. 
with a pressure below about 
1/10,000 of an atmosphere. Named 
after Sir William Crookes. 

Cross. Thermal. See Thermal Cross. 
Cross Ampere-Tums. The compon- 
ent of the armature ampero-tums 
which tends to produce a field at 
right angles to tne main field. 

Cross Arms. The liorizonlal anus 
attachi'd to hilegraph, tolophone 
or transmission lino polos, which 
carry the insulators. 

Cross Cable or Rail Bond. A (utndnet- 
ing bond <M)iine<‘ting mljaemit 
cables or rails. Cf. Continuity 
Cauln Honi). 

Cross-Connecting Board. An old- 
fashionod form of switchboai'd in 
which connootions won^ made by 
plugs and sockots. J'articularly 
an arc ligliting board formerly 
common in America. 

Cross Connections. 0<)nnocti<mH by 
which the commutator w'gnionts 
a polo jntch apjirt ani connected, 
in order that (»no pair of brushuH 
may be xised for a multipolar lap- 
wound armature. (Also UH<*d to 
signify Kipapotmtial or Etpialis- 
ing Conm'Hitmtt.) 

Cross-Connection Field (in T(d<^pheny ). 
A spiUMt in a distri billion frame 
through which connect ion can bo 
made by juiniM>r wires Ijotwinm 
sets of t.erminalH in a diffonmt 
order on the two sidi's. 

Cross-Field or Cross Flux. The mag- 
nelic Ilux at right angles to the 
main flux produced by the portion 
of the armatiin^ ampnro-tumH. 
See CitOHH Amckuk-Tuunh. 

Cross Modulation. 'i’he effect of 
curvatun^ m Ibe ainfjlilicat ion cliar- 
lU’.terislic of a radio-fre<iu<‘iicy 
amj»lifying valve, dii(» to secondary 
emission from the siM'oen-grid in 
Uccnuising t.h<^ seleelivity when a 
fwquency for whieli llwi ijircuit is 
tun<‘d is pH'sent. 


Cross Span Suspension. See Spam- 
Wire Suspension. 

Cross Span Suspension, Catenary and 
Single. Sue Catenary Cross Spam- 
Suspension and Single Cross 
Span Suspension. 

Cross Talk, luduotivo interference 
between soparate oircuits in a tele- 
phone cable. Cf. Overhearing. 

Cross Talk Measurement. An instru- 
ment for ostimaiing tho tendency 
of one tol(»phono circuit to cause 
cross talk in anothur by moasuro- 
mont of current induced in tho dis- 
turbed circuit by a standard vibra- 
tor of load to the disturbing circuit, 
or otherwise. 

Grossed Coil Instruments. Inustm- 
mentK such as certain forms of 
Ohmmetcr in which tho ratio of 
tho ciiiTont llowiiig in noils at right 
anglitH to each utlior is indicated 
by tlio dlr(»ction of tho rosultaiii 
fudd. 

Grossing, Overhead. Sec Overhead 
Crossing. 

Cross-Jet CircuiirBreaker- A form of 
(>U-Dtast Cireuit-brvaker in wliich 
the oil jet is <lin*cled aoroHs the arc. 

Crown oi Cups. Tho name origin- 
ally giv<*n to tho simple battery 
of Volta with its several colls 
(cups) in Rori(*H. 

Crown Rail Bond. A Rail-bond of 
fiexiblo copper cable with solid 
terminals nxj)and(‘d into tho holo 
in tho rail by drift jnns. 

Crucible Furnace. A tyno of ResMt- 
ance Furnace in which the crnciblo 
itflolf, which is of graphite or other 
conducting inatorial, forms tlio 
heating oloment, (».g. Canley and 
Helbcrgcr Furtuir.cs. 

Cryptadyne Reception. A sysUnn of 
wireless reception in wdiicli Bigrid 
Valves aro iis<mI te redueo t he num- 
ber of valves reqiiinsl by coiubiiiing 
tho funotions of two valvos in ono. 

Cryptomoter, Photoelectric. Soo 

PlIOTOI'JI.KOTrtMJ < lltYPTOMIOTI'Mt. 

Crystal Control. y<’u (Iuyhtaij Drive. 

Crystal Detector. A dotootor of 
eleotrie waves usod in wirtik'Sa 
tolograpliy depending upon tho 
unidin'ctional coriduoidvify of a 
contact botwoi'ii a crystal and 
another substance : usoil in a suit- 
ably tuiusl circuit without a bat^ry 
in serios with a tolophono roooivor 
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in which the successive rectified 
oscillations produce a cumulative 
efEeot on the diaphragm and 
become audible. 

CrysM Detector, Permanent. See 
Febmanbnt Crystal Dbteotor. 

Crystal Drive. A method of Inde- 
pendent Drive in a wireless trans- 
mitter employing a Piezoelectric 
OsoiUator to control the frequency. 
Crystal Receiver or Crystal Set A 
simple receiving set for wireless 
telephony, etc., consisting of a 
Crystal Detector in series with a 
telephone in a tuned aerial circuit. 

Crystodyne Reception. A system of 
wireless reception employing a 
crystal detector polarised by a 
battery which gives it the property 
of negative resistance, enabling it 
to be used somewhat like a ther- 
mionic valve for amplification, re- 
action, etc. 

Gnbiole. A chamber for the accommo- 
dation of an item of high-tension 
switchgear separating it by a 
fireproof partition from apparatus 
at a widely difierent potential. 

Calvert. A covered underground 
trough in which cables are laid. 
Cumulative Compound Winding. A 
compound winding in which the 
series and shunt coils produce a 
field in the same direction, os 
opposed to a Differential Winding, 

Cumulative Grid Rectification. Beo- 
tifioation by a thermionic valve 
depending upon the unidirectional 
conductivity between the grid and 
the cathode. A small condenser 
is included in the grid circuit which 
allows a small negative potential 
to build up on the grid, due to exces- 
sive high-frequency oscillations but 
provided with a Grid Leak to pre- 
vent it reaching a value which 
would prevent grid current from 
passing. Also called Grid Leak jReo- 
tificatiofh. Cf. Anode Bend Keo- 

TIFIOATION. 

Cupioz Rectifier. See Metal Rec- 

tifier. 

Curb Transmission. Methods of tele- 
graph transmission ensuring a 
sharp end to a signal current in 
a long submarine telegraph cable 
to improve the speed of signalling 
by sending at the end of each 


signal a “ curb ” current in the 
opposite direction, or by a suitable 
arrai^ment of condensers. 

Curie Constant. The cuefticient of 
magnetisation of a material multi- 
plied by the absolute temperature. 

Curie Effect. A Jowcu'ing of uimpora- 
turo which takt's place in a Para- 
magnetic Hiihtitaiico, when a inag- 
iiotio field to which it has Insen 
subjected has boon removed. 

Cfurie Point. The Critical Tempera- 
ture at vrhioh ferromagnetic 
quality disappears. 

Curie’s Law. The susceptibility of 
a pormagnetic body or of a forro- 
magnetic body above its critical 
temperature at a given magnetising 
force is proportionate to the 
absolute tomperaturo. 

Current (Electric). The passage of 
electricity through a body by 
conduction, i.o. by a drift of 
negative electrons through the 
body in one direction. Usually 
measured by the practical unit, 
the Ampere, which is one tenth 
of the Absolute or O.G.S. EJootro- 
magnetio Unit (the current 
which when fiowing in a circular 
path 1 cm. in radius, ox(»rtB a force 
of 1 dyne for every cm. of its 
length upon unit magnetic pole at 
its centre.) Symbol I (formerly O). 

Current : Absorption, Action, Aerial 
Alternate, Alternating, Anomalous, 
Charging, Anomalous Conduction, 
Anomalous Discharge, Audibility, 
Balanced, Blind, Blowing, Break- 
ing, Carrying, Capacitance, 
Charging, Circulating, Conduc- 
tion, Constant, Continuous, Con- 
vection, D’Arsonval, Diaphragm, 
Direct, Discharging, Displace- 
ment, Earth, Eddy, Effective, Equal- 
ising, Ezoiting, Extra, Paradio, 
Feed, Field, Foucault, Fusing, 
Galvanic, Grid, High-Frequency, 
Idle, Induced, Interchange, Inter- 
mittent, Interrupted, Inverse, 
Ionic, Ionisation, Leading, Magnet- 
ising, Making, Marking, Negative, 
No-Load, Normal, Normal Charg- 
ing, Normal Conduction, Normal 
Discharge, Oscillating, Oscilla- 
tory, Oudin, Out-of-Balance, Par- 
asitic, Plate, Polyphase, Pos- 
itive, Primary, Pulsating, Re- 
active, Rectified, Residual, Return, 
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Reversal of, Reverse Grid, Ringing, 
Root Mean Square, Rotary, Run- 
ning, Saturation, Shaft, Short- 
Giicuit, Sine, Single-Phase, Sinoidal, 
Six-Phase, Sneak, Space, Spacing, 
Speaking, Spill, Starting, Static 
Induced, Static Wave, Steady, 
Stray, Superimposed, Superposed, 
Superposed Ringing, Synchronis- 
ing, Tesla, Thermionic, Thermo- 
electric, Three-Phase, Transient, 
Two-Phase, Undulatory, Unidirec- 
tional, Vagabond, Vertical, Wattful, 
and Wattiess. SiJoo Ansoiin'ioN 
CuttFuuNT, Action C’lthuiont, etc. 

Current Carrying Capacity. Tho cur- 
rent whicli a conductor can carry 
without unduo heating or iDotcntiul 
drop. 

Current Circuit (of a Motor, otc.). The 
heavy circuit in a wattinotor, watt- 
hour inoU^r, etc., carrying tho main 
current. Cf. Voltaom Ciuouit. 

Current Collector. 'I’lio at- 

tached to a vehicle which iiiakow 
contact with the Contact JJne or 
Contact Uail, S<'c TuoiiLwy, Bow 
CohbEOTOR, I»ANTA(}ItAIMr (VUi- 
LMCiToii, OoNTAOT SiioK and 
Plough. 

Current Density. The euri'ont in 
amporoH jHir unit of croes Hoction, 
e.g. square inch, flowing ^ in a 
conductor, or i>or sq. ft. in an 
eloctrolyhL 

Current Efficiency (in an hJhMtiro- 
cheinical Pre<'«'.sH). 'Phe ratio of 
the Kuhslarici' <*heiMi<’ally ac.h*<l 
upon to that aceenling to /'W«- 
dai/'n Law. 

Current Impulse. lMi*iri.Hi<L 

Current Indicator. Ke<i Ammktkh. 

Current Limiter. An iuHtnnnont, 
used in coiinoctioii with Hoino 
8yHt<inn of charging for (dtjctricity 
supply, which gives a Higrial hy 
int(3rrnitUmt inhirrujitinns of the 
curri'nt, causing a flickering of 
tho lamps, wIkmi tlio current ex- 
ceeds a Hpcicific. iiiaxiinum. 

Current Limiting Inductor, or Reactor. 
An inductor or <*.hokiiig coil plaee<l 
in any part of a cinmit to limit the 
pOHKibI(3 fault current then'in. 

Cunent Sheet. A curnmt llowing in 
a broml sluud of conducting mater- 
ial, whether uniformly <liHtribui(3d 
or otherwiso. 

Current Square Meter. A llot-Wirc 
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or other typo of A^wmeter calibrated 
so that the readings indicate the 
square of tho current. 

Current Transformer. A trana- 
former with its primary in series 
with tho main circuit and its 
secondary connected to tho ter- 
minals of an ammeter or other 
moosimng instrument, relay, etc., 
and delivering to it n current at a 
low o.m.f. proportional to that 
in tho main circuit ; thus avoiding 
connection of oif hor heavy -current 
or high-pot(intial loads to tho 
instrument itself. Cf. Voltaoid 
Ti^nsfokmer. 

Current Transformer : Bar Type, 
Bushing, D.C., Multitnrn, Open- 
Prinutry, Sin^e-Tnm, Straight, 
Straight-through, and Stud. Soo 
Bae Type Cureent Teanspoemee, 
Bushing Cuuuent Transvoemer, 
etc. 

Current Weigher. An instrument 
for the occurato ineasurexnont of 
current by balancing the attraction 
between fixed and movable current 
carrying coils against gravity. 

Curve : Arrival, B-H, Characteristio, 
Demagnetisation, Hysteresis, Load, 
Magnetisation, Residue, Resonance, 
Saturation, Sine, and Tuning. 
Soo AitRivAii Curve, B-H Curve, 
otc. 

Curve Tracer (Ewing’s). Au instni- 
nu«it for throwing Curves 

upon a Boroon, in which a centrally 
pivoted mirror is (hnlloctod hori- 
zontally in proportion to tho 
magnetising forett, by tho movo- 
mont of a win^ carrying tho 
inagnotising current in a ooimtant 
field, and in a vortical din^ction in 
pro])urti(m to tho indnotion, by tho 
inovomciit of a wire carrying a 
constant current in an air-gap in 
tli(3 rnagmd'ic cire.uit in question, 
while cycles of magnotisatiou nro 
being carried out. 

Cut-Off Frequency. Tho friMpu'ncy 

al>ov(3 or below vvhiith tlut atleiiiia- 
ti<»n of a oinuiil. (<'.g. a Loaded (Uible 
or a pi<M'o of apparatus, <'.g. a 
Microphone.) riseH i*a|)i(lly. 

Cut-Off Relay. Tho relay in tho 
connoctioiiH to a Rubscrilxtr’s lino 
on a lolephono switchboard which 
causes tho oxtinction of tho 
Calling Jxtjnp, hy diHO{)nnooting 
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the Lvm Eday when the operator 
inserts the Answering EVuy* 

Cut-Out. An apparatus for opening a 
oirouit automatically under abnor- 
mal conditions; usually confined 
to the smaller classes of Automoid/e 
Oircmt- Breakers and Fuses, and 
sometimes limited to fuses only. 

Cut-Out : Automatio, Battery, Dis- 
oriminating. Double Pole, !ES[isible, 
Immeised Liauid-auenohed, Liquid- 
queuched, OU-quenohed, Magnetic, 
Maximum, Minimum, Plain, Plug, 
Protected, Reverse Current, Semi- 
endosed, Semi-immersed Uquid- 
quenched. Series, Single-Pole, and 
Thermal. See Atttouatio Ourr- 
Out, Battbev Cut-Out, etc. 

Cut-Out Board. See DisTBXBunoK 
Fusb Boabd. 

C.W. Abbreviation for ConHnnjums 
Wcmes. 

« C ” Wire (in Telephony). See “S” 
WiBB. 

Cyanamide Process (of Fixation of 
Nitrogen). In this process carbide 
is first made by heating lime and 
coko in an electrio furnace, and is 
then made to absorb atmospheric 
nitrogen to form oyanamide 
(CaNCN). Electric heating is only 
required to start this reaction. 
Cyanamide is employed as a fer- 
tiliser, and is also used to make 
ammonia by treatment with stecun. 
Cf. Syitthbtio Ammonia. 

Cyo-Aro Welding. An arc welding 
system for attachment of studs, 
etc., to steel plates, in which the 
stud is held in a welding tool 
clamped or magnetically fixed to 
the work, and is automatically 
touched against and with<h'awn 
from the plate to strike an arc and 
then firmly pressed against it to 
complete the wold. 

Cycle. The changes completed dur- 
ing a complete Period, including 
two half-waves in opposite direo- 
tions, in an alternating current, 
voltage, eto. See Fbbqubkot. 

Cycle, Rayleigh. See Eatimiqb. 

Cyolbs. 

Cycle of Magnetisation. The oom- 
plete operation of magnetising and 
demagnetising a body n^ually 
first in one direction and then in 
the other. 


Cydio Irregnlarity. The percentage 
variation of s^ed from the normal 
of an engine driving an alternator, 
during one revolution. 

Cydogram. A record obtained from 
a Oydograph, 

Cydograph. A name sometimes given 
to aji instrument with an optical or 
electron-jet “pointer” moving in 
two dimensions under control 
respectively of different variables 
(to ^ distinguwh it from a true 
OaciUo^aph in which the pointer 
moves in only one dimension under 
control of a single variable while 
the time element is taken into 
aooount by movement of the screen 
or otherwise). In the case of regular 
periodic functions a closed figure 
or Oyclogram similar to one of 
Lissajotis Figures is produced. 

Cyclometer “ Dials.” The indicating 
portion of an integrating motor, con- 
sisting of changing figures appearing 
at apertures, instead of index 
fingers moving over graduated 
dials. 

Cylinder Electrical Machine. A 

**FriotionaL** Mectrical Machine in 
which a rotating cylinder of glass 
or other dieleotrio rubs against 
fixed cushions. Cf. Piatb Elbo- 
TBio Maohinb. 

Cylindrical Rotor. A Rotor of a 
generator, motor, etc., in which the 
winding is evenly distributed in 
slots, as in the ordinary induction 
motor. Cf. Salient Poles. 

Cylindrical (Transformer ) Winding. 
A winding einployod for modorate 
voltages in one or more layers of 
considerable length relatively to 
the diameter. 

Cymometer (Fleming’s). An instru- 
ment for measuring the froqiionoy 
of electrio waves, in whioh a 
capacity formed by one brass tube 
slimng over another oan be varied 
simultaneously with an inductance 
oonsisting of a solenoid of bare 
wire, and arranged so that the 
Osoiilation Constant at whioh re- 
sonance takes place, as indicated 
by the glowing of a Neon Tube, 
oan be read off on a scale. 

Cymoscope. A detector of oleotrio 
Waves. 
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D. Synil>ol ill Flux dciurity (<*loctric) 
and /Ji^placemant, 

Damped Oscillations. OHcillations 
which rapidly decrease in ampli- 
tude and die away. 

Damped Waves. Waves produced 
by Damped Oadllatiofia, as em- 
ployed in Hpark systoms of wireless 
telegraphy. Soinetiiuos called Type 
B lVav(W. 

Damper. An electrical or mcchaui- 
cal device for dissipating energy 
which if unchecked would cause 
mechanical or electrical oscilla- 
tions. Son Amoutisskttr, Damt- 
INO Maonkt, 1)asii-I*oi\ <'tC. 
Damper Winding. Amortissqxtr. 

Damping, (l) Dissipation of energy 
in an electrical or mechanical oscil- 
lating syHt(‘m, e.Husing progressive 
diminution and, if continued, 
ultimate extinction of tlio 
osoillatiens. (2) Tlio ratio of the 
amplitude of on<i swing in dam^iod 
oscillations to that, of tho noxt, 
in the opposite <lirention. Sc«n 
also lAiOAUiTiiMia Dkorkmknt. 
Damping : Critical, Magnetic, and 
Specific. (.htiTiGAb Damping, 
Magni-itig Damping, <‘tc. 

Damping Coil or Grid. Short.-circuit<^d 
coils in any <'U'etrie.al apparatus for 
tho ]mrposo of causing damping 
by tlio n'acl ion of inducod currents 
thonun, o.g. a short-eircuite<l coil or 
grid in the pole face of an u.e. 
machine to improve jiarnlkd run- 
ning and to lesson armature re- 
aotiun. 

Damping Factor. Tf sin an 

denote a damped oscillation, 
called the “damping 
factor” where 'V is th<» pi'riodic 
time. 

Damping Grid. Woe Damping Corn. 
Damping Magnet. A fn^nnanont 
magnet nsi'd t>o pnxliKM^ a dam[)ing 
force by inducing currents in a 
metal dis(^ drum, etc., to chock 
tho oscillations of the moving 
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system of an instrument. Some- 
times wrongly used for tho Brake 
Magnets t)f a motor which provide 
a retarding force. 

Damping Ring. A xnotallio ring in 
which eddy currents arc produced 
for damping purposes. 

Damping Winding. See Damping 
Cgiij. 

Dancing Spiral, Roget’s. Soo Ro- 

out’s Dancing Spiral. 

DanieU Cell. A primary coll of the 
double -fluid ty|xs with zinc and 
copper electrodes and a depulariser 
of copper sulphate. Fonnorly 
widely iwod in telegraphy. 

Daraf. Tiio name suggt'stod for th(<i 
imictical or M.K.S. Unit of 
BlastathCCf i.e. the reciprocal of tho 
Farad. 

Darimont Cell. A doublo-lluid prim- 
ary ccdl with zinc and carbon 
oh'otmdes, a depolarisor of ferric 
chloride and an excitant of calcium 
carbonate and sodium chloride. 

Dark Discharge. Tho very slight 
discharge wliioh can tako place 
through air or other gases at atmos- 
pheric iiresHures and tomporaturos 
at voltages insiinicieiit to cauuu a 
visible glow or Corona. 

Dark Space : Cathode, Crookes's an<l 
Faradays'. W<‘e (\\tiioi>i.: Dark: 
Wpaok, (Juogki'Jh’h Dark Wpauk, 
etc. 

D'Arsonval Current. A (.('rm usetl in 
emuu'ction wilii DhUhermy for a 
heavy eiirn'iit n,t ii low vollago. 

(’f. OUDIN (hlRUKNT Ulld TpJSGA 
DuimioNT. 

D'Arsonval Galvanometer. A gal- 

vanonu^bw in wbioh a suspondod 
coil carrying the current to bo 
ineasimul is deflecbxl in a fixod 
inagnetie field. 

D'Arsonvalism. Wee Hkhi Fitn- 

QUKNCJy Tjikatmi?nt. 

Dash-Pot. A vessel in which a 
piston or vane of somit kind moves 
in oil or air which can only pass 
through constricted channels so iw 
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to give a damping or retarding 
action. Used in indicating instru* 
ments to make them JDead-JBetU, 
and in arcdamp mechanism and 
switchgear. 

Daylight Lamp. A lamp arranged 
to give light with a spectral 
composition approximating as 
nearly as possible to that of 
daylight for colour matching, 
picture lighting, etc., consisting 
usually of a Gas- Filled Lamp 
either in a bulb of special coloured 
glass or used in conjunction with 
special coloured screens which 
absorb the excess or rays at the 
red end of the spectrum. See 
also Shtcutnqham Datuohx Lahp. 
D.B. The usual abbreviation for 
Double Break, 

Db. Abbreviation for Deoibel, 

D.C. The usual abbreviation for 
Direct Ourrent. 

D.C. Current Transformer. An appli- 
ance in which the main current 
magnetizes a core surrounding the 
conductor or enclosed by a few 
turns of it, in the air gap of which 
is an armature driven at a constant 
speed provided with brushes con- 
nected to the indicating instru- 
ment. 

Dead. A conductor or circuit is said 
to be “dead’* when it is uncon- 
nected to a source of e.m.f. Cf. 
ALivai. 

Dead Beat. An indicating instrument 
is said to be “Dead Beat*’ when | 
it tsbkes up its reading at once 
without oscillations, i.e. when 
it is OriticaUy Damped, Cf. 
Apebiodio. 

Dead CoiL An armature coil which 
does not contribute its e.m.f. to 
the external circuit, either because 
it is short-circuited or disconnected, 
or is only present for the sake of 
symmetry and is not connected 
to the commutator. 

Dead Earth. An accidental connec- 
tion to earth of very low resistance. 
Dead End Effect (in Wireless Tele- 
graphy, etc.). The effect in an 
oscillating circuit of the self oapa- 
citance of idle turns in an inductance 
tapped from an intermediate point 
which may cause considerable 
energy loss. 


Dead End Switch. A multiple con- 
tact switch for making contact to 
various intermediate points in a 
coil, etc., and cutting out the 
remainder to avoid Dead Bnd 
Bffeot, 

Dead End Tower. A Tower usctl at 
the end of on ovorhond lino, 
designed to take the ])ull of all the 
conductors as well os iho other 
usual stresflofl. 

Dead Ended Feeder. See Independ- 
ent Febdbb. 

Dead Front Type Switchboard. A 

switchboard with all live ports 
behind the panels, which may be 
of sheet iron. 

Dead Man’s Handle. A controller 
handle for electric trains whioh 
automatically breaks the circuit 
and applies the brakes if the 
driver releases his hold upon it. 
Used as a safety device where 
the driver is not accompanied by 
another man. 

Dead Segment. (1) A oommutator 
segment which has become dis- 
connected from the armature wind- 
ing. (2) A segment unconnected 
to any coil but connected to tho 
adjoining segments of a high 
resistance to improve commuta- 
tion. 

Dead Short. Colloquial expression for 
an accidental short circuit of very 
low resistance. 

Dead Space. See Zebo Beat. 

Dealenera. Devices used to avoid 
the hum of telephone wires, etc., 
such as strips of lead wound 
round them on each side of tho in- 
sulator. 

Death Bay. A popular name for the 
powerful rays for which great des- 
tructive effect is claimed by inven- 
tors of secret methods for their 
production. They aro reported to 
be of wave-lengths on the border 
land between ultra-violet light and 
“X” Rays, and to be moduced in 
concentrated beams. The claims 
made have not received satisfactory 
experimental confirmation. 

Decay Coefficient or Decay Factor. 
A term sometimes need for the 
logarithmio decrement per imit 
time in damped oscillations. 
Symbol: a. 
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Decentralisation (in Cables). The 
aooidontal shifting of the position 
of the cores in cables with bitumen 
and similar insulation due to the 
softening of the insulation by 
heat, etc., causing insuffiioiont thick- 
ness of insulation on one side with 
oonsoquont risk of breakdown. 

Deci-. Prefix signifying one-tenth. 
Deoi-Ampere Balance. A Kelvin 
Current Balance with a range from 
0*1 to 10 amperes. 

Decibel. Soo Transmission Unit. 

Decibel Meter. An instnnmuit for 
meOHiiring ti(s)ustio. rortpoiis<< in tho 
form of a t.liormi<mio voltinotor in 
which advantugn is tak<‘n of l<h"> 
fact tliat a screen grid vtilvti can 
be atljusloil to j)OHsesH an approxi- 
mately expoiumtial ano<lo-grid cur- 
rent cliaraeli(‘ristic. 

Decimal Candle. Soo Bougie Deoi- 

MALE. 

Declination. The angular deviation 
of a magnetic needle or compass, 
uninfluenced by local causes, from 
true North and South at any 
point on the earth’s surface ; 
difforent at clifferent places, and 
varying at difTorent iwriods. 

Declinometer. An instrument for 
measuring accurately tho angle 
between tho magnetic meridian 
and tho g(u)graphicul meridian. 

Decohere. A coherer is said to 
“docohoro” when it rosumes its 
normal feebly conducting state 
on tapping or disturbance, after it 
has bo(^n made conducting by 
electrical oscillations, oto. Sec 
COIIKUER. 

Decomposition Voltage. Tho mini- 
mum voltage which will cause 
chcmi<!al change in an oloctrolytic 
coll. 

Decompounding Winding. A series 
winding in a continuous-ciinront 
machine conm}ct<»d so as to oppose 
tho shunt winding and to diminish 
tho field as the loiwl ris(w. 

Decorative Lamps. Lamps used not 
with a vi(»w to improving tho 
useful illumination, but solely for 
decorative effoct, <iithor for provid- 
ing steady, tliclmring, or moving 
points of light, or for illuminat- 
ing surfoeuW to give a pleasing 
effect or to show off archiUudural 
detail. 


Decorative Lighting. Soo Beooha- 
TivE Lamps. 

Decrement. SooLooAibiTHMiaDEOBB- 

MKNT. 

Decrement : Equivalent Logarithmic* 
Lineal, and Logarithmic. See 
Equivalent Logarithmic Decre- 
ment, Lineal Duorement, oto. 

Decremeter. An instrument by which 
the JSqidvalent Logarithmic Deere- 
9nent of waves can bo measured by 
comparison of the rcjacnanco our- 
rtmt in a tuned circuit with that in 
a circuit out of tune by a known 
percentage, or othorwiso. 

Deep Sea Cable. The lightest of tho 
throe typos uf submarine toJograph 
cable ; without oxtcriiul armour- 
ing. Cf. Intermediate and Shore - 
END Carles. 

Definite Time Lag, Time Element, or 
Time Limit. A Time Lag arrange- 
ment in a circuit-breaker, etc., 
whereby the time elapsing between 
tho attainment of tho specified 
conditions and tho coming into 
action of tho apparatus is constant 
when onco adjusted independently 
of the magnitude of tho overload, 
etc. Cf. Inverse Time I/AO. 

Deflection. Tho an^lur displace- 
ment of tho moving part of an 
instrument such as a galvanomotor, 
ammeter, voltmeter, etc., fi-oin 
its z<3ro position, which indicates 
the inagiutudo of the quantity to 
bo moosimnl ; or, in gMiioral the 
displacement of anything by an 
external forco ouch as that of an 
arc or other olectron stream by 
a magnetic field. 

Deflection Potentiometer. A form of 
l*ot(\ntiomvi(vr in wim-b I be pol en- 
tinl drops mtross the n^sistaime are 
not balanetsl exactly to bring tint 
galvanmm'l^ip to wm’o, but the 
<lilTer<*nee is ind ic.al.ed by lis 
dofieetion. 

Deflection Plates. EliMit.nxbis of 

varying p()l.(Mit.ial previiled to <»fr<M!t 
the <loll<M*tion of tlio iKxim in a 
( Uhth 0(1 V. / iVi// ( )firi Utujra ph. 

Deflector, Arc. Seo Aro Defleotou. 

De Forest Coil. Seo B oneyoomh Coil. 

De Forest System. A systom of wire- 
less t<degraphy ehii^lly distinguished 
by the omploymorit of one of tho 
dtdoctors invented by L. De Forest, 
such as bis electrolytic detector 
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or the Audion, which was an 6€u:ly magnification of background noise 

form of the three -electrode ther- while the tuning control is passing 

mionio valve tube. from one station to another. Also 

Degrees (Electrical). The position of called Quiet AutO'^Mtio Volwne 
a point in the wave of an alter- Control or Suppressed Auto^thatio 

nating current, etc., or of an anna- Vohmie Control. 

ture conductor, etc., in the angle Delon Rectifier. A rectifier employed 
embraced by a pair of poles is in BUctroculiure and for other 

often expressed in “ degrees ’* purposes consisting of a system of 

reckoning the whole cycle or condensers in conjunction with a 

double pole -pitch as 360®. This mechanical revolving switch, 

is tantamount to reducing the D^ta Connection. Connection of a 
case to that of a two -pole machine. three-phase system so that the 

Such degrees are spoken of as phases form a triangle, as opposed 

electrical degrees to distingukh to Star connection in which they 

them from degrees measuring form a star with a neutral point, 

actual angles in space. Cf. Mbsh Connsotion. 

Deion Ciicnit-Breaker. A form of Ddta (d). Symbol for JLogarithnyio 
cirouit-brei^r in which the arc, on Decrement. 

breaking, is maj^etically blown Delta (d) Rays. A class of rays 
into a stack of insulatea copper emitted by radio-active substances 

plates so that the efieot is that of a consisting of the projection of nega- 

great number of short arcs in tively charged corpuscles at a much 

series. Each gap becomes almost slower speed than that in the cose 
’ instantly deionised at the current of p rays. (Cf. a and y Ra.vb.) 
zero and re -formation of the arc Delta Voltage. The lAne VoUage of a 

is prevented. three-phase system, or that be- 

Deioniaation. The reduction of a tween alternate linos in a six-phase 

mass of gas, which has been mcule system, i.e. one side of one of the 

conducting by becoming ionised, two interlcwing triangles by which 

to its previous non-conducting the system may bo reprosonted. 

state. There are a number of Cf, Mesh Voltaob, Diametbai. 

ways, including cooling, diffusion, Voltage, and Stab Voltage. 
absorption, an air blast or a mag- Demagnetisation. The reluming of 
netio field, by which a spark gap a magnetised body to the un- 
in wireless telegraphy can be magnetised state, or any action 

rapidly deionised, m order to tending to reduce its degree of 

prevent an arc following it. See magnetisation. 

Qtjei^ohed Spabh, Active Spabk, Demagnetisation, Self. See Self- 
and Aboiko Spabh. Demagnetising Foboe. 

Deka-. Prefix signifying ten times. Demagnetisation by Continued Rever- 
Deka-Ampere Balance. A Kelvin sals. A convenient method of 

Current Balance with a range from removing the magnetisation from 

1 to 100 amperes. a body by subjecting it to gradually 

Delaney Mnltiplez (Telegraph) Systein. decreasing cycles of magnolisation. 

One of the earlier forms of MuUi^ e.g. by gradually reducing the 

plex telegraph systems depending magnetising ourront to zero while 

upon synchronously revolving com- it is being continually reversed, 

mutators at the sending and reoeiv- or spinning the object round while 

ing ends of the line. gradually drawing it out of a 

De la Rue CelL See Ghlobide of strong field. 

SiLVEB Cell. Demagnetisation Curve. A curve of 

Delay Action Circuit-Breaker, Relay, Flux Density (B) plotted against 

etc. See Time Element, etc. magnetising force (tl) for a sample 

Delayed Automatic Volume Control. of steel showing the reduction of 

Automatic Volume Control which magnetisation by the reduction and 

does not begin to come into action subsequent reversal of the magnet- 

until a certain signal strength is ising force, 
attained, in order to prevent undue Demagnetisation of Watches. A 
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watch damaged by magnotiflation 
can be restored to its original 
state by spinning while it is being 
gradually withdrawn from a strong 
magnetic field or by being intro- 
duced and gradually withdrawn 
from a solenoid carrying an 
alternating current. Seo Steay 
rnsiiD, Magniatiskd Watch, and 
Non-Maonbtio Watch. 

Demagnetising Turns. See Bach 
Ampbbe-Tukns. 

Demand Indicator. See MAziMmi 

DbMAND iNDIOATOIl. 

Demand Limiter. See Cubhent 

LmiTEn. 

Demand Printer. See PiuNTOMKTifln. 

De Meritens Alternator. An old form 
of alternator in which the field 
is produced by a mimlK^r of per- 
manent linrHOshoe inagnot^i mounted 
on a revolving frame. Used until 
recently in soin<i of the older light- 
house oquipinenlR. 

Demodulation. The action of the 
receiver in ^^’^rcUaa or Carrier 
Current Telephony ^ in disentangling 
and responding to modulations 
super! inpoHod upon tho carrier cur- 
rent or wav(*. 

Demountable Valve. .A liigb po\v<u' 
wir«»l<‘SH Inuismitliiig valve in a 
metal <Muilaiii<‘r with p(uv.<*lain 
insulation, which can l)o tale^n to 
piocis for insi)r<il ion and n^nowal 
of tlio cN-ctiOMh-iH and riMixhau.sbid. 

Demnltiplier, Frequency. See Fhe- 

QUKNCY UmMUIiTII’IiIKU. 

Density, Current, and Flux. Son Cub- 
bent Lenhity and b’LUX Density. 

Density of Charge. Eloctrustatio 
charge |Hir unit aroa. 

Depilation (I'lt'ctric). ib^rnoval of 
su|)or(luoiiH hair hy rolytM*. 

imithod.s. 

Depolarisation. Pn^vontion of the 
back o.in.f. of Polariaation liable 
to be proiliK^oil ill Home primary 
colls ; iiHually i>y jiroviding an 
oxidiHing agent to ai^t upon tho 
hydrogen as fiwt. iw it is ^irodiicod 
on the positive electrode, or arrang- 
ing that Hoino ot'hor HubHtanoo, 
such OH coppor, in d(^poHit<id instead 
of hydrogen. 

Depoluisation, Mechanical. See Me- 

CHANiaAL DeIMIIAUISATION. 

Depolariser. A chemical agent em- 
ployed to I'ffect DepolaHaation^ 


such as bichromate of potash or 
peroxide of manganosc. 

Deposit. (1 ) A coating of metal elec- 
trolyiically d^osited upon any 
material. (2) The sediment found 
at the bottom of an accumulator 
cell. 

Deposition, Electro-. Soo Eleotbo- 
Deposition. 

Deposition of Copper. Depositing 
copper by oloctrol^ic moans in 
the form requirc^d, e.g. copper 
plating, olcctrotyping, elootrolytio 
manufacture of coppor tubos, oto., 
and purification of coppor by the 
electrolytic pToceas. 

Depressed Conductor Rail. A portion 
of a conductor rail below the ordin- 
ary levol where it is not desired to 
make contact with tho shoes. 

Deprez - D’Arsonval Galvanometer, 

bee D’Aiwonval Qalvanometeb. 

D6ri Motor. A form of altfimating 
current Repulaion Motor employ- 
ing two sots of brushos por pole 
in which tho 8])eod in n'giUnted by 
varying the tuiglo ombraced by 
each pair. Used in textile ma- 
chinery drivo and other work 
whoro smooth speed regulation 
iiyor a largo range is required. 

Ddri Winding. A form of Oompon- 
aating Windifig to improve the 
commutation of higli spood con- 
tinuous current turbo-gonorators. 

Derived Circuit. An uld-fushionod 
tiTm for a part of a circuit in 
parallel witli another part ; more 
usually called a Shunt Circuit. 

Derived Vuits. Unite which aro 
functionH of one or moro of the 
fundamental units. I’hus although 
the units of time and distanco are 
fundainontul, that of s]X3od is 
derived. 

Derrick. Tho structure on tho roof 
of a telophoiie exchange to which 
overhead wiroH aro brought. 

De Sauty’s Method. A metliod of 
comparing capucitancoH in which 
tlu'y aro balnucod in two arms of n 
Wlioatstono bridge. Tho otlior 
two arms contain I’CHistamscH wliioh 
aro adjusted till no kick is jiroducod 
in the galvanometer when the 
battery koy is closed. 

Desk Switchhooid. A switchboard, 
usually for n^mote control, in which 
jiart or all of tho operating switch 
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handles, instruments, pilot-lamps, 
etc., are mounted on panels slightly 
inclined from the horizontal, like 
the surface of a desk. 

Despatoher, Load. See Load Dss- 

PATOHEB. 

Desaauer Coimeotion (of Trans- 
formers). A method of connecting 
high tension transformers for test- 
ing “X” Bay and other work in 
which the centre of the H.T. 
secondary is connected to the 
centre of the primary to reduce the 
potential between them. The prim- 
ary is supplied through an au^aiy 
one-to-one transformer. 

Dessioator, An apnuatus used to 
draw artificially oried air through 
the inteistioes of a Air Spaoe or 
similar telephone cable to keep up 
its insulation resistance. 

Destmation Indicator. See Train 

LESOBIBBIt. 

Bestmctor Station. A GeneraUnff 
Station in which the whole or 
part of the power driving the 
generators is obtained from the 
combustion of refuse. 

Detachable Key Switch. A branch 
switch only workable by a handle 
which can be removed. 

Detachable Teeth. Armature teeth 
fixed by dovetails or some other ar- 
rangement which allows of their re- 
moval for inspection of the winding, 
or so that former-wound coils can 
be used with partially closed slots. 

Detector. (1) A rough form of 
CkHvanometer for detecting the pre- 
sence of a current in a circuit as 
a teat for its continuity. (2) An 
appliance for detecting electric 
waves in wireless telegraphy, etc., 
by converting them into a form 
capable of afiecting a telephone, 
galvanometer, or other instrument. 

Detector : Armstrong-Orling, Capil- 
lary, Crystal, Earth, Electrolyse, 
Gas, Harmonic, Heterodyne, 
Hozier-Brown, lonised-Gas, Leak- 
age, Linesman’s, Lodge-Uuirhead, 
Magnetic, Neon, Perikon, Perma- 
nent Crystal, Pyron, “ Q and 
L” Bectii^ing, Rutherford, Silicon, 
Tantalum, Thermal, Thermionic 
and Valve. See Abmstbong- 
OiuLiNo Deteotob, CaphiIaby 
Detector, etc. 

Detector Circuit. The part of the 
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circuit in a wireloss receiving 
station which contains the detec- 
tor. 

Detector Tube or Detector Valve. A 
Thermionic Valve used os a detec- 
tor of wireless signals. See also 
Anode Bend Reotipioation, Com- 
mutative Grid Reotipioation, 
and Two-Eleotrode Beotipioa- 

TION. 

Detonator : High Tension and Low 
Tension. See High Tension 
Detonator and Low Tension 
Detonator. 

Detailing (Distuning or Mistuning). 
The alteration of the period of 
oscillation of a circuit jfrom that 
of the waves being dealt with. In 
certain circumstances, particularly 
with Quenched Spark working, a 
slight detuning in the direction of 
higher frequency is of advantage. 

Deviation. The angle which the 
direction assumed by the magnetic 
needle in a ship’s compass makes 
with the true direction of North 
and South, due not only to the 
lack of coincidencd of the magnetic 
and geographical meridians, but 
also to the presence of magnetic 
material on board the ship. Cf. 
Declination. 

Deviation : Semicircular and Quad- 
rantal. See Semioiuoular Devia- 
tion and Quadrantal Deviation. 

Diacathode Bays. See Positive 
Rays. 

Diacritical Point. The point on a 
curve connecting intensity of mag- 
netisation (/) and Magncti8i7ig 
Force (H) where the former has 
half its saturation value. 

Diagram of Reception. A polar dia- 
gram in which the length of the 
vector in any direction is propor- 
tional to tho senHitivenoss of a 
wireless receiving station, i.e. 
stren^h of received signal, in that 
direction. Such diagrams are 
sometimes described as Heart- 
Shaped, Cardioid, ov Apple- Shaped, 

Dial (Automatic Telephony). (1) 
Noun ; see Calling Dial. (2 ) Verb ; 
see Dialling. 

Dial : Calling, Cyclometer, Illumin- 
ated, and Meter. See Calling 
Dial, Cyolombtbr Dial, etc. 

Dial Pattern Bridge. A form of 
Wheatstone’s Bridge, in which the 
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ooils are oonneotod to rings of 
contact blocks arranged so that 
resistances are put into circuit by- 
inserting plugs instead of by with- 
drawing them as in the more usual 
type of bridge. 

2)iu Telegraph System. See A.B.C. 
Tblbqeaph System (Wheat- 
stone). 

Dial Switch. A multiple contact 
switch with a circular ring and 
fixed contacts over which move 
one or more radial contact arms. 

Dialling. Making a call by the 
operation of a Cabling Dial in auto- 
matic telephone systems. 

Dialling, Battery, Duplex, Loop, and 
Simplex. S<hj IUtowky Diali^ino 
and Duplex Dtaluno. 

Dialling Tone. A signal hoard in the 
receiver of an automatic ttdophono 
shortly after it is lifted preparatory 
to making a call, consisting of a 
“purring” sound indicating that 
the subscriber’s line switch has 
made connection with further 
selecting apparatus and that all is 
ready for Dtalling to commence. 

Diamagnetic. A substance is said 
to be “Diamagnetic” when its 
permeability is less than that of 
a viuuiiim. Snell bodii's are rof^'lled 
by a magIl(•t.i<^ polo and tond to sot 
themselves aeross instead of along 
the linos of force. Cf. Paiia- 
MAQNETio and Kkruo-Maonetio. 

Diamagnetism. The mvorsi’d mag- 
netic properties shown by Dia- 
magnetic siibstanoes. 

Diameter, Pitch. Prron Dia- 

meter. 

Diameter of Commutation. The dia- 
motnvl [llano in wiiioli the actual 
ooils in an annatimi winding un- 
dergoing eoininutution, and of the 
brushos, if tlioy are not displaced 
angularly tln'rofroni, must Iw situ- 
ated for ooniiniitation to bo [lorfoct. 
See Axis ok Commutation. 

Diametral Winding. An armature 
winding in wbieli the number of 
slots is an exact multiple of the 
number of milos. 

Diametrical voltage. The voltage 
between 0 [>[)ositiO linos in a six- 
phase systorn, i.o. a dinmekir of the 
hexagon by which tho system may 
bo roprosonted. 

Diamond Type Coil. A former wound 


armature coil forming a figure 
with six straight sides and with 
definite kinks at the ends, as 
for a barrel winding. Cf. Short 
Type Coil. 

Diaphragm. ( 1 ) A thin flexible plate, 
such as that in a telephone trans- 
mitter or receiver, capable of 
vibrating in acoordanoo with 
sound waves. (2) A porous separ- 
ator in a primary or electro lytic cell, 
preventing mixture of the €inolyte 
and tho catholyto, but alJowing tho 
free passage of ions. (3) A [lorous 
shoot used os a iSeparcUor in an 
accumulator ooll. 

Diaphragm Currents. Currents set 
up by the forcing of a liquid through 
a porous diaphragm. Cf. Osmosis 
(Elootric). 

Diaphragmless Microphone. A tele- 
phone transmitter without a me- 
chanical vibrating system, e.g. 
where tho sound waves act upon a 
flame, arc, glow discharge, or ionised 
space between a Nemst glower and 
a cold electrode. 

Diathermic Coagulation. Tint use of 
high froquenoy <*.uj*ronts to efifoct 
albutnon coagulation whoii pasHCKl 
through tho body. 

Diathermic Surgery. Oporativo sur- 
gery employing a high fr<<quoiicy 
eurrtuit as a cutting ag(M)t. 

Diathermy. A curative application 
of oloctricity in which fairly largo 
currente at a frtiqneiic.y eoiTOHj)ond- 
iiig to a wavo h^ngtli of about 300 
metn'S w]ii(?h is too high for l-Iu*m 
to be felt ar(» p«,hs<kI through tho 
tisflims to giv<^ a wanning <dTeet.. 

Diatrine. An insulating compound 
used for tho impregnation of 
paper for tho diolootric. in cables. 

Dictaphone Beception. A method 
of reception of high Hjioed wireless 
signals in which t.ho dia[)hragm 
of tlu» recoiving toIophoiKi actuates 
tho stylus of a “ dictephoiie ” or 
phonograph, obtaining a [lormancnt 
record on a wax oylintler which can 
afhu’wards he run slowMir for 
n'pnshietion. 

Dielectric. A substance containing 
f('W, if any, friw ol<»ctrons, whioh 
therefore rusista th<i passagt^ of an 
electric current, and can Ht.and the 
application of consi<lerable ])oten- 
tial difference without giving way 
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to the electrostatic stress emd allow- 
ing a discharge to pass. A dieleo- 
trio oan therefore be used as an 
insulating material for cables, etc., 
or for the medium separating the 
electrodes of a condenser. The 
term was originally introduced by 
Faraday for a non-conducting 
substance throu^ which induction 
can take place. The term Inaulant 
is pmferred by some modem 
writers. 

Dielectric : Perfect, Pseudo-, and 
True. See Pbbsteot DmuDOTBio, 
Fsbudo-DioiiEOtbio, etc. 

Dielectric Ahsorptioiu The apparent 
property of the dielectric in a con- 
denser of absorbing part of the 
charge which is only given out 
gl^ually after the main discharge. 
This effect is probably due to in- 
equalities in the successive layers 
of the dielectric, which result in the 
potential gradient due to the 
capacitances of the series of con- 
densers to which it is equivalent 
from that due to their re^tanoes, 
so that compensating currents have 
to flow before equilibrium is estab- 
lished. 

Dielectric Co-e£ELoient or Dielectric 
Constant. See Pbbmittivity. 

Dielectric Fatigue. The proi)erty of 
some dielootrics of losing their 
power of resistance to disruption 
after a difference of potential has 
been applied for a considerable 
time. 

Dielectric Hysteresis. The lagging of 
the field produced by an alternating 
e.m.f. in a dielectric, producing 
a dissipation of energy analogous 
to Magnetic ffysteresis. 

Dielectric Hyster^ Loss. The energy 
used up and converted into heat 
when a dielectric is subjected 
to an alternating voltage ; analo- 
gous to Magnetic Hyatereaia Lose in 
iron, eto. 

DidecMc Polarisation. A term some- 
timos used to indicate the extent 
of the electrical stress in a dielectric. 
See also Displaoescbnt. 

Dielectric Resistance. See IrrsuLA.- 

TION ResISTANGB. 

Dielectric Rigidity. See Diblbotbio 
SlSBNOTU. 

Dideotrio Separator. .An apparatus 
for separating minerals from other 


material ooourring with them, de- 
pending for its €M3tion upon differ- 
ences in Dielectric constant. The 
crushed ore, suspended in a liquid 
of dielectric constant intermediate 
between those of the materi£^ to 
be separated, is caused to pass 
between electrodes connected to an 
a.c. oirouit of moderate voltage, 
whereupon the mineral of higher 
dielectric oonstsmt adheres to the 
electrodes while the rest passes on. 
Cf. Elbotbostatio Bbfabatob. 

Dielectrio Strain. The effect of Di- 
eleoirio Stress caused by the appli- 
oation of potential difference to 
a dielectrio which, if increased 
beyond a certain amount, causes 
breakdown of the material and a 
disruptive discharge to pass. 

Dielectric Strength. The capacity 
of a dieleotrio to prevent an electric 
discharge taking place through it ; 
measured by the voltage gradient 
required to oause breakdown 
(uspdly in kilovolts per millimetre), 
which however for the same mater- 
ial varies according to oiroum- 
stanoes. (Also called Disruptwe 
Strength, Electric Stretigth, Pune- 
Pure Strength, and Dielectric Bigid- 

*y.) 

Dieleotrio Stress. The tendonoy of 
an electric force to produoe 
disruptive breakdown of a di- 
electric, i.e. the cause of Dieleotrio 
Strain. 

Dieleotrio Viscosity. The property, 
much more marked in some di- 
eleotrios than in others, which 
causes the rise and fall of charge 
in a condenser to lag behind the 

Diesel-Electric^ LocomoSve. A ^self- 
contained locomotive driven by 
a Diesel engine through electric 
transmission gear. Cf. Petrol- 
Elbotbio Tbaotion. 

Difference of Potential. See Potbn- 
TlAXi DiFFBBENOE. 

Differential Arc Lamp. An Are 
Lamp depending for its regulating 
action on the balamce between the 
magnetic forces due respectively 
to a series winding tending to 
sepamte the carbons, and a shunt 
Winding tending to bring them 
together. 

Differential Booster. A Reversible 
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JBooster lov brtttery reflation in 
■which a acrios field coil tends to 
lower tlin l) 0 (>ster voltage when 
tho dc.maiid for current is great 
go as to allow tho baittn-y to dia- 
oliarfie, and a ahuiit coil tends to 
koop up the booster voltage in 
order to charge tho batt<iry. 

QerentiaJ Compound Winding. A 
Compound Winding in which tho 
jorioH winding ia in (m|)(»Hition to 
'^ho ahiint wiinling. Ct. Cumitla- 
nVlfl C(>Ml'OUNI> WiNDItlO. 
terential Compounding. The addi- 
j\ou lo a iiuichine of a DiJJerential 
Jornpomul Winding. 
ferential Duplex (Tohigraph) Sys- 
A Duplex Hysleiii in which 
‘iich iv'ceiving iiiHtrunient has two 
soils CDiuKwb'd HO that tho ciirronta 
,ro ill o|)p»Hiti<in in tho iiislruiuent 
,t tho sending statUai, and are 
II tho sariK' direction at tho ro- 
oivingstaliiin, tluis only affecting 
holaller. (’f. IluinnK Dupmcx. 
ferential Electromagnet, Exclta- 
ion and Galvanometer, Soo Dif- 

MltlCNTIAIi WlNPlNO. 

erenti.'il Fading. UiuMpial fading 
f woA'rs <»f dilTcrent N/Vc Jianm \ 
•Hiiltiier in evlrmio caj-««‘H in iin- 
itcllijril'lt' signals ixMMwring, |»ar- 
i(«nlnrl.\ in .si»ort\va\M‘ l.ransmisHam. 
erentiid Iron Tester. An instru- 
u*nt. for (cHting iron and Htc»ol 
u.<'t for inagnclio (pialily, con- 
st in g of tAVo Marfnt'Mc ti(iu<irc8 
milnr to llioao use<l m tho Kpsloin 
[ )| mnit IIS, <‘on t ui ril ng 1 (w t and ooni- 
ariHon .spe<'inu*n.s ri'spoot.ivoly, and 
> (?<»nnecti'<l to a dillonmlial watl- 
iclor tlial. no dollcotiou m pr<»- 
ir<><l when lhf» iiiagnotic quality 
■ tho two spi'i'ii liens is tho same. 

1 llu« l.4'Ml ilioib'llection is hr<»ught 
» '/A'l’o by jidjiiHl nu»iit of diivct 
iwliiig ri'si.dniiecs. 
arential Leakage (in Imluotion 
ot<trs, otc.). MuijncHr- Leakage 
tlio air gap, line to such c.auw'H 
I gi\<'ii iiTuler JWU Deakagn and 
Ixak'iigi't wliieli introduce 
gher iiurnioiues into tlio fioUI. 
dso <-alleil Tooth Top, Dmihlc, 
nvqunl and Jlighur JUvrinonio 
vakut/c, 

irontial Microphone. A f<»rni <n 

icrophono in whiidi extra Honsi- 
rity is obtaiiK'd and tlio elTc'ct of 

(T.SJi'O 
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non-linear relation between pres- 
sure and resistance of carbon is 
avoidtid by utilising two carbon 
elements, ono subjected to increase 
of pressure on one side of the diaph- 
ragm and the second to decrease of 
pressure on the other side. (Also 
called Puah.Pull Microphone and 
Double Button Microphone. 

Differential Permeability. The ratio 
of a small change of magnetic Flux 
Dermky {B) to the change of 
Magnetieing Force (H) producing 
it, i.o. the slope of the magnetis- 
ation curve at tho point in question 
(or dBJdH). 

Differentaal Belay. SoeDiFFEREirriAL 

Winding. 

Differential Resistance. An exp^s- 
sion used in cases where Ohm's Law 
does not apply for the ratio of a 
small ohange in o.m.f. to the corre- 
sponding change in current [dBjdl). 
Differential Susceptibility. The ratio 
of a small change of Intensity oj 
Magnetisation (/) to the ohan^ of 
Magnetising Force (H) producing 
it (i.e. dJJdH). 

Differential Winding. Any winding 
in maohinoB, instipaents, relays, 
aro-lampH, etc., in which two 
flections are connected in opposition 
and the flux produced depends 
upon the difference in the ampere - 
turnfl in the two sections of the 
winding. 

Differentially-Wound Motor. A direct 
cuvrout motor, provided vyith a 
winding in opposition to 
tlio Hliunt winding, to wcalcm the 
field iifl tho load risoH, in orcUn* 
to maintain constant speed. Cf. 
CoMi'OTjND -W ound Motor. 
Diffraction Electron. Ro Eleotron 
Dikkiiaotiok. 

Diffuse Reflection Factor. See Bb- 

FLRCTioN Factor. 

Diffused Lighting. Lighting in which 
tho whoUi of the light roaches the 
ar<’a to bo illuminated through a 
(liffuHing medium, or by diffused 
rrfloctioii. . 

Diffused Reflection : Coefficient oi. 

SiM^ Kbpuootion Factor. 

Digit Finder. A selector (in auto- 
inatio tob'plumy) for making oon- 
m*ctionL between Code Selector 
and a disengaged Digit Selector, 
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Digit Selector. A seleotor (in auto- 
matio telephony) acting as inter- 
mediary between a QotU Selector 
and a director. 

Dimmer. A variable solid or liquid 
^istemoe, which can be gradually 
inserted into an electric light cir- 
cuit to reduce the intensity of 
the light ; used particularly in 
stage lighting, etc. 

Dimmer, Liquid and Reactance. See 
Liqttid Resistance and React- 
ance Dimmer. 

Dimmer Wheel. A handwheel opera- 
ting a single Dimmer or a number 
of dimmers coupled together. 

Dimming Resistance and Dinuning 
Switch. See Dimmer. 

Diode. A Thermionio Valve with 
two electrodes, the filament and 
the ^late, and consequent^ three 
terminals, e.g. the ori^al Fleming 
OadUaiion Vaihe. Ci. Triode. 

Diode Multiplex. See Morse Muxti- 
TiiEX System. 

Diode-Triode, Double. See Double 
Diodb-Triodb. 

Dionie Water Tester. A form of Bleo- 
trolytic Water Tester for measuring 
the hardness of feed water, etc. 

Dip. (1) The angle between the 
direction of the earth’s magnetic 
force at any part of the earth’s 
surface and the horizontal plane ; 
in London, about 67°. (Also 
called Inclination.). (2) The sag 
of an overhead wire in telegraphy, 
etc. (3) A plug for malting tem- 
porary stage lifting connections. 

Dip Circle. An instrument by which 
the angle of IncUnation or Dip 
can be measured accurately by 
ineans of a magnetic needle 

S Voted on a horizontal axis. Cf. 
EPPiNG Needle. 

Dip Needle, Miner’s. See Miner’s 
Dip Needle. 

Diphase. An expression sometimes 
used for Ttoo -Phase. 

Diplex (Telegraph) System. A system 
in which two messages can be sent 
at the same time in the same direc- 
tion over the same line. In wire- 
less the term is applied to a system 
in which different messages are 
sent out simultaneously from the 
same station on different wave 
lengths. Of. Duplex. 

Diplex Wireless Reception. Reception 


of two messages simultaneously on 
the same aerial or at the same 
carrier frequency. 

Dipolar. Two -pole. 

Dipole. A pair of (positive and 
negative) poles present in a mole- 
cule due to absence of some of the 
normal number of electrons, having 
the effect of groups of molecules 
taking up a different orientation 
in an electric field and possibly 
e:^laining certain features of 
dielectrics. 

Dipole Oscillator. An oscillator such 
as the Hertz form with extended 
antennae on both poles. See also 
Hartly Circuit. 

Dipper Belay. A submarine cable 
relay of the moving coil type, in 
which one or other of two fine 
latiuum wires dip into an acid 
ath to establish a circuit. 

Dipping Needle. A ma^otio needle 
pivoted on a horizontal axis 
tor determining roughly the angle 
of Dip, called by the older writers 
Jnolinatorium. Of. Dip Circle. 

Direct Arc Furnace. An arc furnace 
in which the arc is formed between 
the actual charge and an electrode, 
e.g. the HAboult Furnace. See 
also Series Arc Furnace and cf. 
Indireot Arc Furnace. 

Direct Circuit. A telegraph circuit 
not worked through a Relay. 

Direct Coupled Exciter. An Bxdter 
driven by the same shaft as the 
machine which it excites. 

Direct Coupled Generator. A genera- 
tor mechanically connected to the 
shaft of the engine, turbine, or 
motor driving it, i.e. not driven 
through gearing of any kind. 

Direct Current (D.C.) (1) A current 
which does not change its direction, 
as opposed to an Alternating 
Cwrent, also culled CotUinuotbs 
Owrrent, usually limited to currents 
sensibly free from pulsation. (2) 
The current impulse induced in 
a coil by tho withdrawal of a 
magnet ; so called booauso it is in 
the same direction as that re- 
qiured to magnetise tho magnet 
with its existing polarity, as 
opposed to an Inverse Cur- 
rent induced by inserting the 
magnet. 
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Direct Current Balancer. A motor- 
genoriitor coiwistiTip:, in its siinplost 
form, of two shunt-wound ma- 
chines coupled together with the 
annatnro of each e(>nnect,<ul mirosH 
one side of a three-win* Hy.st<'ru and 
t.h<» field aeroHH the other, ho that 
the inaehine on the more lightly 
loaded Hid(^ acts as a inot.or and 
cauHt'H tlie other to deliver ourn'ut 
to the more heavily loadi^d side, 
and thuH to ln‘lp to mainl.ain tlie j 
})alane<'. Anotluir form of balancer 
in early three -wire Htations con- 
Kinted of two gen<*ratoi*H wit h hand 
voltage* control driv(*n hy one 
(*ngine and was known as a Steam 
JiaUmcer. 

Direct Current Generator. A genera- 
tor giving only din'ct <nirrent. (The 
t<’rni Dyyiamo is eominonly liniit><'d 
t.o this nnsining.) 

Direct Current Locomotive. An 

electric locMunotive driv('n hy direct 
curr<*nt niotorH. 

Direct Current Meter. A supply meter 
for UHo on (lir<i<it curnuit (urcuitH 
only, c.g. Mercury Meter, PJlectro- 
lytic. Meter, <*1<*. 

Direct Current Motor. An el<‘ctric 
motor \vork('<l hy <hn’ct curn'iit. 
Direct Current Resistance. A term 
oft<ui pr('f<^rrc<l to Ohviic or 'Trua 
Resistance for t he n'HiHtanco t>ffered 
hy a circiiil, to <hn‘cl. curn'iit, 
(T limn Kiu-;(^iii<:n<iv Kkhihtawm. 
Direct Current Traction. Nlectric 
Traetinn <‘mploying <lir<*<'(. curn'iit. 
motoi*H, ori<*n <*<inihmed witli alh'r- 
iiathig <'tirn'iit t raitMiniHHioii t.o the 
Huhslalions wIik'Ii fc<*d the contaet 
liru* or nulM. (’f. SiN<n.M Puahk and 
I’iiukk-IMiasI'; 'I’u vction. 

Direct Current Transformer. A t.«*rm 

HoiiH't iiiK’M used for a iiiopir- 
g(*n<M*ator <ir a singh* arrnat.ure 
conv<*rter for converting din*<*t 
«*nrr(*nl. fn»m oin* voltage t.fi all- 
ot her. 

Direct Drive (in \Virel<*HH 'rransnuH- 
sion). Arrangenienta in a traiiH- 
initting HyHteni whi^rehy the fre- 

3 uen<*y of the main oscillations is 
<iU'irmin<Hl <*nlir<*ly hy tlie eon- 
Htants of the main osiullating 
circuit itself. Cf. iNDIfll'WNDMNT 
Dmvb. 

Direct Illnmination or Lighting. 


Lighting where the greater |)art 
of the light reaches the object 
direct from the lamps without 
diffused reflection. Cf. Indiiusot 
and SsMi-ImoiRBOT Liohtinq. 

Direct (Telephone) Line. A telephone 
lino from an exchange to a single 
subscriber, as opposed to a Party 
Line serving several subscribers, 
called in the D.S.A. an '^individual 
lino.’* 

Direct Bays (in Wiroloss Transmis- 
sion). The part of the radia- 
tion, ^proximatcily parallel to the 
ground, which reaches the receiving 
apparatus without downward re- 
flection or refraction from the 
fonosp/ifire.. Soo iN-urRisoT Rays. 
Direct Beading Direction Finder. A 
Wircl.css Dire-ciion IHtuler in which 
a rohiting nuuiiving 1(>(>[> is coupled 
to the lungiKii of a moving coil 
iustrumont through the coil of 
whh‘h the amplin<‘d rowuvod signal 
is sent, so Lhat it (•ends to sot itself 
in tho direction of tho iriaximum 
signal stmngth. 

Direct Beading Instruments. Instru- 
xnonts in which tho reading indi- 
cates the magnitude of tho quantity 
to be moosurod in ordinal^ units, 
without multiplication by a con- 
stant. 

Direct Trip. A tripping dovioo 
o|H>rat(*(l hy the eurnmt. in tho 
(ureuit itseif. (T. 1 NDioriflNDJONT 

'Piur. 

Direction Finder. S«*o WmicnwHs 

DiHKOTION KiNDI'UI. 

Direction Finder: Adcock, Cathode 
Bay, Direct Beading, Robinson’s 
and Wireless. Moe Aim'immc Diiti'U!- 
Tioisr Finoi'IU, ( Utiioiu': Ray 1 )iiii«:o- 

Tiorsr KiNDKit, plr. 

Direction Switch (in Plloctrio Lif^). 
A swit<*.h de(<*rmining the <lirootion 
of inotiion of a lift motor. 
Directional Aerial. An aerial ar- 
ranged to send out waves of maxi- 
itmrn nmplit.u<lo in a particular 
din'otion and also in tho directly 
opposite din'ct.ion hut nearly s«iro 
amplitude in dir<*<*.ti<>ns at right 
angles to this. (If. UiviniiireOTlONAn 
Akrial. 

Directional Circuit-Breaker. A oir- 
euiti-l>r<*aker arranged to opm'at-o 
when a cnrnnil. in a rev(*rse <liree- 
tion or <!ontrary fihaso from the 



Dir] DICnONABY OP ELECTRICAL TERMS [Dis 

normal {passes, or when power is Dvftdwe Efficimcy and Sharpness 

flowing in the reverse oireotion of Direotimty. 

from the normal, e.g. from the Directly Heated Cathode. A cathode 
line to the generator, Cf. Dis- of a Discharge Tube directly heated 

OBninTATiNO CraouiT-BBaDAKiia. by ouiTcnt pasHinir through it. Cf. 

Directional Ccdlective Automatic Lift Indikbotly Heated Cathode. 
Control. A system of automatic Director. An apparatus used in oer- 

lift control in which calls not tain step-by-step automatic tele- 

requiring reversal of direction of phone systems, which, after being 
the travel of the car are answered connected to the subscriber’s line 
before those entailing travel in tho by a JAne Switch or Preselector ^ not 
opposite dirretion. only receives and stores up tho 

Directional Receiver. A wireless re- signal impulses forming the call 

oeiver having maadmum sensitivity until further vacant selecting 

to signals coming in from a apparatus is available, but traps - 

partic^ar direction and also from lates the call in a way which 

a directly opposite direction and secures transmission over tho most 

minimum sensitivity as regards suitable route by selecting a suit- 

directions at right angles to this. able vacant Junction Selector. 

Directional Relay. See DisoiuairN'AT- (Also called a Begiater Tramlator.) 

Tsa Belay. Director Automatic Telephone System. 

Directional Wireless Telegraphy. The automatic telephone system 

Wireless telegraphy in which the adopted by the British Post Office 

waves are oonflned as nearly as based on the Strowger stop-by-step 

possible to the direotion between intern with the addition of the 

the transmitting and receiving Director and other special featuros. 

stations. See a£o Beam System Dis. A colloquial term for an aooi- 
OF WmELEss TBLEasAPSY. dontal disoontinuity or disoonneo- 

Directive Aeri^d. An aerial arranged tion in a circuit. 

to send out waves of maximum Disabled Motor Switch. A switch 

amplitude in a particular direction for rearranging the connection 

and usually also in the directly in a traction oontrollor so that 

opposite direction but nearly zero one motor is entirely out out of 

in diu'ctinns at right angles to this. circuit. 

Cf. UNiDiiiKCTTOJsrAL Aerial. Disappoaruig Filament Pyrometer. 

Directive Efficiency (of a Direc^nal See Optical Pyrometer. 

Aerial). A measure of the flold Disc, Arago’s. See Arago’s Bota- 
strength given in one particular txons. 

direction compared with that in all Diso, Armature. See Armature 

diieotions. Core Disc. 

Directive Force. The oouple due to Disc, Faraday’s. See Faraday’s 

the earth’s j^ld, which causes a Disc. 

pivoted magnetised needle to turn Disc (Type) Alternator. A type of 
into a north and south direotion ; alternator, such as tho old Sioinons 

or, more generally, the property of and Ferranti machines, in which 

magnetic bodies of orientation. the armature consisted of a 

(Also called by Gilbert and the revolving diso carrying flat iron- 

early writers, Versorial Force or less coils passing between two 

Vcriicity.) sets of field poles. 

Directive Radio-Beacon. A Radio- Disc (Typo) Armature. An early 
Beacon with a Direebive Aerial. form of flat armature with no 

Cf. Omni-Radio Beacon and revolving iron and one layer of 

Course Indicating Radio- radial active wires moving in an 

Beacon. axial field. Cf. Discoldal Arma- 

Directive Transmitter. A wireloss tube, which is often referred to 

transmitter employing a Directive simply as a “diso” armature. 

Aeridl. Disc Brake. A type of tramoar or 

Direotivity (of a Directional Aerial). other brake, in which the torque 

A term sometimes used both for is due to the reaction of currents 
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induced in a disc by an electro- 
magnet., excited from the motors 
acting iw gonerators or otherwise. 

Disc Commutator. Radial Cdm- 

AlUTATOIt. 

Disc Discharger (.Mfircmii). 

lioTAiiY Jai*. 

Disc ('rransroiMiier) Winding. A 
wiiuliii!': ut^cd cliii-lly t<»r liigli \'oll- 
agtts eoiisisi ing of jmi asMoinbliigo 
of flat Hj'iiM.1 ocmIh hmIo by siil^*, 
soiiirt.mu s rn.iD'ly in 

din*clio!i to smiplify com met ion. 

(’f. (!vI,INIii 11 (!AL ti'lNDlNO. 

Discharge. ( 1 ) A more or It‘Hs sudden 
passage of oI<*ct.rieity. A t.orm 
moat often iwed of passage of 
cloclrieily through gas<w, and 
oa]KM.*ially ene which iN'storoH 
ol(*etricai eipiilihriuiii and reduces 
conductors to their normal un- 
charged stale, (Lg. Mie diseliarge 
of a Jar. (2) Tlie return 

of tlui st ored energy in a secondary 
bath'ry in thi' form of a current. 
(3) Also used as a verb, to offtHst a 
thscbargi*. 

Discharge : Bnish, Conductive, Con- 
vective, Corona, Dark, Disruptive, 
Electron, Electronic, Geisslor, Olo- 
bnlar, Glow, Oscillatory, Spark, and 
Silent. t>4'e liutTSH DmouAitaifi, 

(iONDlTOTlVI'l DlSUllAUQM, otO. 

Discharge Current, Anomalous and 
Normal. See Anowalouh Dis- 
onAiioio ChmuKNT and Noiimal. 
Diho H A ii< 1 lo ( ’ i ni II I*: N T. 

Discharge Electrode (in lihectrical 
JVeeipitatKin). See Aotivk 
TJIODK. 

Dischiirgo Lami). .A tubuliM- or other 

laiiiii III wliieh the light is pre- 
din-i-d |i\ liiiiiiiiei'iv ii(‘e of u gas or 
v.ipoiir j'.l ji low pres.iun* through 
u liieh ji. di..eh(ii't'e is pai.Sf'd iM'tWoeii 
Miitahlocli <•( rode:! ; MoiiH*tiiueM with 
the Jiliee of lluoreNeelli llialer- 

uils on I III- inner .■.urf.'M'e of t he tube. 
Heo iNkon I.wie, Hot (’atiiodm 
iMSl'MMUir h\MI', SoiiItl.M Lamc, 
MmIUM'IJN \'aI'«UII! La.MI*, et<*. 

Discharge Rate. An aeeumnlator 
battery is said to have a cerhuri 
capneity at the **one hour <Uh- 
oharge rato” wlsui that is Ui« 
whole nunil>(«r of amper<«-liourH 
that it can givo if uniformly 
and (Minipli'tely diseharged iii that 
time. If diseliarged at a slower 


“disehargo rato’* tho capacity is 
higher. 

Discharge Bays. A name sometimes 
giv<*n to active ultm-violot radia- 
tion from tho Negative Glow, wliich 
caiiaes fluoresconoo of the glass at 
giw prt'SHuros Ixitwoon about 1/2000 
of an atrnosphoro. Cf. Catuods] 
Kays. 

Discharge Besistanoe. A non-induo- 
tivo resistance placed in parallel 
witli a piece of apjiaratus of high 
indiietanco to inx'vent clangorous 
rise of potential on switching off. 

Discharge Tube. A eiosed glass or 
other vessel iMiiiULining gai^ at a 
very lew jui'ssure and fitted with 
oleeiiDiles or ot Jierw isti arraiigi'd 
for an eleetrii^ disehiirgi' to pu.ss 
through Ihe gas \vli« n a siinhdi'ntly 
higii voltage is applied, for the 
produet ion and invi'sl igat ion of 
phenomena oeeuri'itig only at low 
gas pri sHures. Sm* <Ias DisoiiAiinis 
'ruiiM, Vacuum ’J’unw, Catiiookj 
Hay ’runi'j, TiitJuivnoNiu Valvh, 
“N ” Kav Tuuk, UiHoirAuaR Lamp, 

el e. 

Discharge Tube Beotifier. A rectifier 

of the ! Hwharge ty|K<, (Lg. a 

Loixrn: Valvih. 

Discharger, (i) A spark gap or 
other armngtunont wliich provicloH 
a {>ath for an electrical discharge. 
(2) 1’he ajiparatus containing tho 
eleetrieiilly heated wir(>i for firing ex- 
plosive chargas in eloctrio hlast.ing. 
Discharger : Aerial, Disc, Lepel, 
Hulligap, and Rotary. See Akihal 
hiSClI.MtUDK. I >IH (1 DlseilAUUKK.ete. 

Discharging Current, (l) 'I'he projier 
rate at which a partieiilar ucciiinu- 
later should ho ilischarged. (2) 
The cniTent giviui by an accu- 
mulator during its discharge. (3) 
The current (d>l.ain<‘d by the dis- 
eharge of a iMiiidcuiner. S<v> rebu’- 
elices umli^r I )IS<1II A UOlO (htItIMONT. 

Discharging Tongs. A pair of 

hinged mei.al rods terminating 
in knobs and provJdoil with 
insulating handles for discharging 
Ijeyderi jars. 

Discoidol Armature. An <*arly form 
of armature of tho flat, ring variety 
in which radial active wires on 
both sidles, move in a railial field, 
o.g. some old di^signs of Brush 
machiix's. Cf. Dihu Aumatijiuc. 

<)r> 
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Disconneotmg Lamp. See CusAitiNo 

Lamp. 

Disconneotiiig Links or Switches. 
See IsoiiATOBS. 

Discontinuity. A break in the conduc- 
tivity of an electric circuit. See 
aJso Maomstio Disoontinttit?. 

Discontinuous Integration. See In- 

TEBMTTTBNT InTEORATIOK. 

Discontinuous Bating. See Iistteb- 

MiXTENT Rating. 

Discontinuous Running. See Inxeb- 

20TTENX RXTNNINO. 

Disoontinuously Integrating Meter. 

See Intbkmittent Iittegbation. 

Discriminating Circuit-Breakers. Cut- 
Outs, and Belasrs. A term origin- 
ally used for DWeciional Circuit 
Breakers, etc., but now more 
commonly limited to apparatus 
designed to isolate only the faulty 
section of the network. 

Disorhninating Protective System. An 
expression formerly used for a 
Protectwe System employing reverse 
power relays, but now generally for 
any system in which the circuit 
breakers only open on the occurrence 
of a fault on the particular part of 
the system which they are intended 
to protect. 

Discriminatizig Selector (In Auto- 
matic Telephony). A selector 
which disoriminates between local 
calls and those to be passed on to 
another exchange. 

DisoriminatiiLg Selector Repeater. A 

type of Group Selector used in some 
satelite automatic exchanges which 
either selects further selectors in 
its own exchange for local calls 
or passes them on to the main 
exchango according to the code 
letter r(»ooivod. 

Discriminator. An instrument used 
with an earhor system of charging of 
an electric supply which automati- 
cally switches over to a different 
meter when a predetermined 
maximum demand has been 
exceeded. 

Disintegration of Filament. The 
projection of particles from the 
filament of an incandescent lamp 
causing blackening of the bulb. 

Disintegration Product. The changed 
substance which remains after the 
loss of electrons due to Radio- 
Activity. 


Dispersion. See Magnetic Leakage, 
and references under Leakage. 

Dispensihle Cironit. A separate cir- 
cuit in house wiring, used in a par- 
ticular tariff sj^tem, to which are 
connected such appliances as can 
be used only at times of light load, 
when the supply is charged for at a 
lower rate. 

Dispersion Coefficient. See Cibolb 
Ooetpioibnt and Leakage 
Factor. 

Dispersion Photometer. A photo- 
meter in which the light from 
strong sources is reduced in 
intensity by a known amount by 
the use of lezises before being 
compared with the standard. 

Displacement (Electric). A term, 
proposed originally by Maxwell 
for a quantity expressing the state 
of a dieleotrio in an electric field 
according to the conception that 
the field is produced by trans- 
ferring positive electricity to one 
end and negative electricity to 
the other ; being the amount of 
electricity so transferred along each 
tube of force. The same quantity 
looked at from different points of 
view has also beon called Electro- 
static Indwtion, Electrostatic Flux- 
Density, Dielectric Polarisation 
and Electric or Dielectric Stress. 
Symbol: D. 

Displacement Boxes. Lead boxes 
used in telephono exchange and 
other accumulator colls to occupy 
space in the tank provided for 
the addition of further plates for 
extensions so as to minimise the 
amount of electrolyte nocossary. 

Displacement Cnrrent. The effect 
similar to that of a current of an 
alteration of electrical stress in a 
dieleotrio, e.g. the oapacitanoo '‘cur- 
rent” which flows into the dielectric 
which surrounds a conductor while 
the main current is increasing and 
from the dielectric when the main 
current is decreasing. 

Display Panel (in Telephony), The 
actual illuminated signal pond on 
a CaU Indicator position. 

Disruptive Discharge. A sudden pas- 
sage of electricity, usually accom- 
panied by evolution of boat, light, 
and sound, such as a Spark or 
lightning flash, caused by the 
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breakdown of the insulating pro- 
perty of a medium after the 
application of a higher voltage 
than it is able to stand. In the 
case of solids a puncture is pro- 
ducod» which is not self-healing 
os in liquids ajid gases, but leaves 
permanent damage. 

Disruptive Spark. A spark purely of 
the nature of a Diaruptive Dis- 
charge and nut becoming an Arc, 
Cf. Bueas Spare. 

Disruptive Strength. See Dieleotrzo 
Strength. 

Disruptive Voltage. The voltag<» m- 
qiiirtMl to ])rodiico a JHsrupdve 
DiticJiarge through a particular 

i H'ico of iiiHUIuting inat<‘rial. Soo 
JuKAKDOWN Voi/J’AtlK. 

Dissipation of Charge. Gradual loss 
of the charge in a conductor duo 
to leakage through the surrounding 
dielectric. 

Dissipator, Surge. Sen Surge 
Dihsm'atou. 

Dissociation, Electrolytic. See Eleo- 

TROLYTIO UlSaOOIATXON. 

Dissociation Theory. The theory 
whereby cl(‘ctrolytic conduction 
is explained by assuming that 
substances in solution are disso- 
oiaiod into positive and negative 
ions which travel in opposite 
directions carrying tlK'ir roHi)ectivo 
(Oiarges. 

Distance : Sparking and Striking. See 
Spaukino Distanoic and Hthikino 
Dihtanok. 

Distance Control. Uemote Oon- 

TROU. 

Distance Belay. A protective relay 
put iiiit) action by and with its 
time-lag controlled by changes in 
tho or reucliUKM^ of t.lst 

eirciiit so llmt. tls' tiuu'-lag pra<*- 
(.iciiliy <leiMui(is on tint distuiico 
away of <li<' fault. 

Distorted Waves. An <»x|)msHion 
soiiuMiiiies us(‘d for waves which 
dilh'r in wav(i-form fnnu a tnu^ 
siru^ wav<‘-forio. 

Distortion. Impairment in the quality 
of line or wireless telephone r<*pro- 
duction du(t to alteration in wave 
form ; ])roduGi^d in long distance 
telephone linos of considerable 
inductance and capacituiicc*, owing 
to tho unequal velocities of propaga- 
tion of tho compononts of different 


frequency, and due to a variety of 
causes in wireless telephony. See 
below. Cf. Attenuation. 

Distortion : Amplitude, Frequency, 
Linear, Hon-Linear, Phase, and 
Tone. AMiM.nruDE Distor- 

tion, FttKQUKNtiy DiflTOimON, etc. 

Distortion of Field. Tho alteration 
in tho diroctiun and distribution 
of tho hold of a machine duo to 
Armature Reaction. 

Distortive Power. See Harmonic 

J*OWlflR. 

Distributed Capacitance. See Self- 

CAPAOlTANdia. 

Distributed Inductance. See Con- 
tinuous Loading. 

Distributed Winding. A winding 
spread uniformly over the whole 
stator or rotor surface. 

Distributing Board. See Distribu- 
tion Board. 

Distributing Box. See Distribution 
Box. 

Distributing Centre. A point in a 
distributing network of mains 
to which tho main Bupx>ly is taken 
by a f(*(«ier. 

Distributing Frame. Sec Distribu- 
tion Frame. 

Distributing Mains. Mains running 
throughout tho district to bo 
si^rved from which tho Bup]>ly is 
given through servico ca})los to 
consiiuKirs. 

Distributing Network. A comxdoto 
systHMU of Distrihuting Maim. 

Distributing Pillar, finite Distiubu- 
tion Fildar. 

Distributing Point. A junction I>o- 
tween a f(jed<w and oii<» or more 
distributing mains. 

Distributing System. Tl»» whole sys- 
tem of mains, ittc;., by which a 
supply is given to tiie nouHUnmrs 
in an an^a of supply. 

Distribution Board. A board from 
which eoniK'ctions ant l.ak<tn oil 
to a numlx'i' of braucli cimiiiR 
fnun a set (»f mains or sub-inains, 
usually ])rovi<ln(l with a fiiso for 
Ofich pole of eaeh branch circuit, 
an<l Hoine1.im<>H swiU'lios of litiUs. 

Distribution Board System of Wiring. 
Th<» usual system of interior 
wiring in wliich all Itrancluts aro 
l.aken from IHatrilnition Boartis in 
the Mains or tiubmains. Cf. Tree 
System. 
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Disiribniion Box. An enclosed Bia- 
tribution Board, 

Distribiitioii Fsctor. A factor used 
in alternator design to allow for 
the different phase of the e.m.f. 
induced in afferent conductors 
of a ^stributed winding. 
DisMbntion Frame The iron frame 
in a telephone exchange, or large 
tele^ph office, to which all in- 
coming and outgoing circuits are 
brought so that testing and other 
connections may be made, and 
carr}'ing such apparatus as Maai 
Coils, Fuses, etc. See Mauit, Intbb- 
irEDiATE, and CoaiBiNBD Dis- 
TEiBDTOrG Frames. 

Distribution Frame, Intermediate and 
Main. See Intermediate Dis- 
tribution Frame and Main Dis- 
TEiBxmoN Frame. 

Distribution Fuse Board. A distribu- 
tion board with fuses on each 
branch circuit, usually on both 
poles. 

Distribution Pillar. A distributing 
box in the form of a pillar, usually 
of cast iron for interconnection 
b-tween distributing mains. 
Distribution Switch Board. A JDis- 
tribiuion Board with switches on 
each branch circuit. 

Distributor. (1) A cable forming part 
of a Distributing Netwo^ or 
System. (2) A box where provision 
is made for connecting a number of 
cables to a single cable. (3) The 
revolving contact maker arrange- 
ment in Multiplex telegraph systems 
which gives the exclusive use of the 
line to the various different instru- 
ments or parts ot the same instru- 
ment, in turn. (4 ) The apparatus, in 
high tension electric ignition which 
puts the high tension circuit in 
communication with the sparking 
plugs on the different cylinders 
m the proper sequence. 

Dimbutor, Parallel and Traffic. See 
Parallel Distributor and 
TEAFric Distributor. 

Distuning. See Detuning. 

Dis^bing Voltage. Equivalent. See 

h-Q cyALENT Disturbing Voltage. 

Dium^ Variation. The very small 
\’^ation (less than 10 min.) in 
the potion of the magnetic 
mendian which occurs daily. Ctf 
Annual and Secular Variation. * 


Diversity (Wiroloss) Beceivingr Sys- 
tem. A moUi»>ri of 
reception from two or witloly 

spaced aerialH to niinirniiso 
of Fading. 

Diverter. A rtv=»iHt.oi% Koniotinioi-i 
^justable, placed in parnilol witli 
a portion of a ciiv.iiit to 
the proportion of th(» total current 
that flows through it, iKirticuUirly 
in the caso of HoricH wiiidiiifj^ 
compound wound iiiiudiiiirs or 
the windings of coniiimtatiiii/' 

. poles. 

Diverter Belay. A Kiday omployi^d 
in some j^rotoctivt^ wyHlcitiH t<> in- 
crease tho stability of tlio nuiiti 1 ri|>- 
ping relay by cut.l ing in a rcHiot- 
anco in casos of a lioavy fault. 
Diverter Type Fiold Rheostat. A 

Field i2/icosto^conni‘ct-o<l in jturall«d 
with tho fluid wiiuling. 

Divided Magnetic Circuit. A nui/;- 
netio circuit in ]>urt of which tho 
flux divides into two Hi^paralo pa tho. 
Divided Touch. A incMiod of mag- 
netising a bar of Ht<‘(d hy .stroking 
it siinultanoouHly with two |hw- 
manont magnets, presenting op- 
posite polos, which am drawn apart 
from the centre to the (uids t»f 
tho bar. Cf. DouitM*’, 'roin’ii 
and Single Toifun. 

Divided Winding. A h>rm [iroposed, 
in view of the confuHion hntu’ei'n 
the terms multiplo and rnull iiilex, 
for a winding conHiHtinf» of Hovt*raI 
indopondont s<'cti<»ns joined in 
paraJlol by tho brushes. Of. Con- 
tinuous Wind IN a. 

Divider, Frequency and Potential. Hei> 
Frequknuy l)mi>Kit and INri’NN- 
TLVi Divider. 

Dividing Box. A uiiMt-iron er other 
box fop conneoLin^ a nitilt-ictore or 
oonoontrio cable t>e single cor<» 
cables for each phiusn or (!ireiiit. 

D.K. Tests of Cables, '.rests ef <ii. 
electric capaoifcanee. (Jf. I). It. and 


D Layer. An ii^nistsl layer in Him 
atmosphere, lower tbiui l.h«» /Cea- 
eUy- Heaviside or “JO” Lat/ir and 
Uw Appleton or LaifiT at a 

ea.n 

reflect fairly long waves, OHi>eeiaJly 
m the early morning. 

Dog-fish, Electric. A fish (Astrooojmif 
y-graeewn) found on tho Atlantic 
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coast of tho U.S.A. said to havo 
electric proportios. 

Dolezalek Electrometer. A spooially 
Hensitivo form of Quadravit HJleo- 
tro meter. 

Dolly. ' 1 ’ ho (»^M‘rn.tiii<^ lumdh^ of a 
Tumbler l^ivUch. 

Domestic Electrical Apparatus. Si>o 
Raoiatou, CouKi<]ii,Ovh3N, Ivim'iafi, 

VVATWa-IlKATKIt, S.VUOEI’AN-, FllY- 

i>ro- Paint, IIoimno-I^latk, Hot- 
lion.ioR, JiioN, Cakpkt, 
IliiANiCKT, I Lot-Pad, H aik-Diiyjsii, 
VAOiriiRr-(hJOANKii, Fdooii Polisk- 
KU and VV'\HMIN<J AlAiMlINK. 

Door Contact. A ch^vico wliic.li doses 
a cirouit «)n a door oporiod 

in oi*dop rintj; a I mil, or to pv'(» 
Boino otiior alarm signal, or to 
switch on a lij^ht. 

Door Switch. A swilch arranp:od to 
Im \vorU<*tl by tho ojuminp; and 
closing of a door. 

Dose Meter. An instrument for 
gaui'iii^' tho iiitonsity (»f “X” 

Rays, in ord(‘r to d(N't<Nrinino tho 
loiifjrtli of exposure roquiml for 
particular cases of “X’* liay 
tiv'atuK'ut. 

Double Amplitude. Amplitude:. 

Double Bar aud Yoke Method. A 
ballistiu nmthod of luapriiotiu 
testin'^ ill which two siK'ciiucn bars, 
surrouiwh'd by coils, are claiiqKsl 
into yokes to form a <’. 1 oh<mI inajj:- 
rud.ie circuit.. A cornmtion for 
eliminating the clToct of th<N yokes 
can h(N obtained liy making a 
second t<>st afl.<'r slidiiiji' tli<' yokos 
alon^j; tho bars so that there is 
half the former distamu' liotwocii 
thorn. 

Double Break (D.B.) Switch, etc. A 

Hwih'h, <*penin/' th<< circuit at 
two points siiuultanoously on each 
pole. 

Double Bridge. iSn • Kki.vin IIiudok. 
Double Button Microphone. tSoo 
DiiPFKiiKNTiAii MioitopHorrii:. 

Double Carbon Arc Lamp. See Twin 
Pa lino M A IK! Lamp. 

Double (or Duplex) Catenary Suspen- 
sion.^ A form <»f date miry 
pmwhn ill which two Ix^arer 
wir<‘H ar<' empliiyed side by sid<». 

Double Commutator Motor.* A oon- 
tinuouH (Mirrent motor with ono 
armature ]>rovideil with two 
separate cummut>ators wiiich can 


Im conneotiNd in series or parallel 
hir sp-'ed variation. 

Double Current Furnace. An elootrlo 
furnace in which direct cur- 
rent is used for olootrolytio pur- 

{ loses and alternating current for 
leating tui an Induction Jh'urnace. 
Double Current Generator. A gener- 
ator which can supply liotli diimei 
and altciriiating curi’ent. 

Double Current Key. See Double: 
Guuhknt Syhticm. 

Double Current Sounder. A sounder 
workeil by the douhlo current 
system of tologniph working. 
Double Current System. Telegraph 
working in which the roloaso of 
the key soiitls a reverse “ spacing” 
emrent instead of simply inter- 
rupting tho (‘.irciiii. 

Double Deck Induction Motor. A 
l^quirrcl (Jotje J nduction Motor 
in which fi<‘paraLe rotor windings 
are provided for starting and 
running. 

Double Delta Connection. Connection 
of a six-phase winding to form 
two triangles with no neutral 
point. 

Double Diode. The equIvakMit of two 
lHotle» 111 a si light bulb, on<t fop 
use as a speech dithmtor and the 
titluT to supply a v'ariahio bias 
proportional U) tho signal stri'iigtii 
for Automnfic Volume (UmtroL 
Double Diode Pentode. A IHode. typo 
dittector and a reutodo type 
umplilicr witli s< pa rate <‘leetrtm 
stmams, all contained in one hnih, 
uscil for the (inal sLago in 
hrterndi/nr. Uveei rerti. 

Double Diode Triode. A I Hade, (.ype 

(hth'clor and Triode typ^ ainplilK'r 
contaiiM'il in one Ixilh. with 
s<*paraUi sitts of <d<>et.rod<ts h»r 
cai'h. 

Double Fluid Cell. A primary coll 
ill whiidi two dilTenuit snlntions 
anuNin ployed one forttaoh ('hte.trode 
sepaiiitod by a porous vossel or 
diajihragni. 

Double ]^uid Theory. Site Two- 
Fi.uii) Thkoky. 

Double Frequency Oscillations. Os- 
cillations wliiitli contain compon- 
ents with two (lifTitriNiit fitHiuomMos, 
us whon an oscillating and an 
iimrial circuit of dirTentnl (striods 
ari> indnctivitly conpltul. 

m) 
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Double Function Valve. See Dottblb 

PXTBPOSB Valve. 

Double Insulation. (1) The provision 
of insulation both between a line 
conductor and its support, sheath, 
etc., and also between the latter 
and earth. (2) Two separate layers 
of insulation one over the other 
as a conductor, each sufficient to 
withstand the working voltage. 

Double Layer Winding. An arma- 
ture winding of the usual type 
with parte of two different coils 
one above the other in each slot. 
Of. SiNOLB Later Winding. 

Double Linkage Leakage. See Dif- 
ferential Leakage. 

Double Uagnetio Circuit. A magnetic 
circuit with two return paths of 
magnetic material for the fliuc. 

Double Modulator. See Balanced 
Modulator. 

Double Needle Telegraph System. A 

system intermediate between Cooke 
and Wheatstone’s original Ftve 
JVeedZd, and later Single Needle 
systems, involving simultaneous 
deflection at two needles and with 
two keys, one worked with each 
hand. 

Double Note Amplifier. A note 
amplifier with two valves in 
Cascade. 

Double Pentode. A valve for the 
Quiescent Push-Pull Type of low 
frequency amplification in wireless 
receiving sots, in which two 
separate sets of pentode electrodes 
are contained in one bulb. 

Double Phantom Girouit. A circuit 
each side of which consists of the 
four conductors of a PJiatvtom 
Circuit ill parallel. 

Double Plate Sounder. A sounder 
employing separate oloctromagnets, 
controlled by a relay and giving 
distinctive sounds when their 
armatures are attracted. 

Double Pole (DJP.) Circuit-Breaker, 
Cut-Out, Fuse, Switch, eto. A 
cirouit-broakor, etc., in which the 
circuit is broken at both poles 
simultaneously. 

Double Purpose Valve. A Thermionic 
Valve with two grids which can be 
employed simultaneously as a 
detector and as an amplifier. 

Double Betroaction. Retroaction in a 
wireless receiving set, applied 


simultaneously at two different 
frequencies. 

Double Reception (wireless). Simul- 
taneous reception of two messages 
on the same aerial on difiorent 
wave-lengths. 

Double Squirrel Cage Motor. A 

Squirrel Cage Motor with two rotor 
circuits, one of high resistance com- 
ing into action at starting and one 
of low resistance but high reactance 
taking up the current os the speed 
rises and the rotor frequency falls. 

Double Tariff Meter. See Two -K ate 
Meter. 

Donble Throw (D.T.) Switch. A 

switch in which the moving con- 
tacts can be made to engage with 
two alternative sets of fixed con- 
tacts. Cf. Two-Way Switch. 

Donble Touch. A method of mag- 
netising a bar of steel by stroking 
with the opposite poles of two 
bar magnets Irapt apart by a piece 
of wood, etc., and moved backwards 
and forwards together along the 
bar to be magnetised. Cf. Single 
Touch, Divided Touch. 

Doable Transmission (Wireless). 
Simultaneous transmission of two 
messages from the same aerial using 
different wave-lengths. 

Double Trolley System. Electric 
traction on tramways or railways, 
where a second insulated overhead 
lino and trolley is used for the 
return instead of the rails and 
earth ; used where it is particularly 
desirable to avoid stray earth 
currents, o.g. near observatories. 

Doable Wire System. Electric light 
wiring with a separate motallio 
return as opposed to Single IVire 
System with an earth return. 

Double Zig-Zag Connection. A 
modification of the ordinary Zig- 
Zag Connection with portions of 
tlio third phase on each limb 
arranged so that a six-phase con- 
nector is produced. Also call<*cl 
Ports Connection. 

Doubler. (1) An elementary form 
of continuous eloctrophorous or 
Influence Machine. (2) A Statio 
Frequency Changer giving twice 
the primary frequency. 

Doubly Fed (Series or Repulsion ) 
Motor. A single phase commuta- 
tor motor, the armature of which 
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recoivos power partly by conduc- 
tion and partly by induction. 
Cf. SiNGiiY Fdd Motor. 

Dovetail Key. A key with inclined 
sideH holding laminations, particu- 
larly in large coils. 

Dovetail Keyway. A keyway with 
inclined sides, particularly in B<^g- 
mental stampings for largo cores, 
by which they arc held in position. 

Dovetail Teeth. See Detaohablb: 
Tbbth. 

Down Lead. The wire connecting 
the main portion of an iwrial to 
the apjparatUH, including the 
Leading-in Wire, 

Down Lead, Screened. Scueened 
Down Lkad. 

D.P. Usual abbreviation for Double 
Pole, 

DR. Tests ol Cables. Tests of Di- 
electric Reeiatance, Cf. C.R. and 
D.K. 

Drainage Chain (in airships). A chain 
which is let down before landing to 
put to earth charges produced by 
air friction or atmospheric elec- 
tricity. 

Drainage Coils. Differentially wound 
induction coils oinployc^d in i)ro- 
toctivo systems to avoid parasitic 
currents in tho pilot wire circuits 
by offering them a path to eartli, 
whi(di, however, present a high 
impedance to tho normal fault 
signalling currents. 

Draw-in Box or Pit. A box or pit 
for obtaining iice(»sH to j)i[)eH, ducts, 
f)r coruluits for tlui <lrawing in or 
out of cables. 

Draw-in System. Tho sysl-oni of 
cable laying in wbi<ih tho cables 
are drawn into tho ducts, j»ikis, or 
conduits afbir tlmse arc complete. 

Drawn Wire Filament. An incan- 
descent lamp “tilannmt ’* com- 
])oscd of tungston or oth<»r wire 
made by a true wire-drawing pro- 
(MWH. (U. SQUrilTED Kri.AMKNT. 

Draw;-ont Switchgear. Swi tc lig<uir in 

whit^h coinpoiK'iits may be isolat’i'd 
by IxMMg drawn away from the rest- 
of tlu^ iVMsetnbly on guides. 

Draw-Tongs <>r Draw-Vice. Tools for 
laying hold of lu^rial wires for 
Rtraining them tight during ('rection. 

Drill (Ehictric.). A portabhi <jle«tri- 
cally driven <irilling iniudiino com- 
plete with it« own motor. 


Drip-Proof Motor, Switchgear, etc. 

Machines or apparatus arc said to 
bo drip -proof when tho ventilating 
apertures are protected against 
falling water. 

Drive Ciicnit (in a Wireless Trans- 
mitter). Tho circuit containing 
the frequency -determining appar- 
atus where Ind&pendeni Drive is 
employed. 

Drive: Constant Frequenoy, Crystal, 
Direct, Group, Independent, Indi- 
vidual, Individual Axle, Mechanical, 
Quill, Side Rod and Valve. S<^o 
Constant I^’iikquknoy Drive, 
Dirucit Drive, (d<t. 

Driver. An expression somotimos 
used for a sourco of oscillations in 
wiroloRR t^degraphy, particularly in 
connection with testing operations. 

Driver Valve (in Windcss Jtt^o(uving 
Sets). A term sonmtimes us(»d for 
tho valve in the amplifying slago 
pi*oviouH to the final output stago 
in (JlaaH Ji AvipHftcation, 

Driving Homs. Tho projections pro- 
vided on tho surfoco of a Smooth 
Core arinaturo to take tho torque be- 
tween the coiidiKJtors and tho core. 

Driving Point Impedance. A term 
somotimos usod for tho ratio of the 
inipedanco o.m.f. at a particular 
point on an a.(;. system to the 
current at that xH>lnt. 

Driving Trailer. Soo Controii 

TliAILER. 

Drop : Contact, Impedance, Inductive, 
** I.R.,’’ Line, Ohmic, Pressure, Re- 
actance, Reactive, Resistance, and 
Voltage, Contact Drop, 1m- 
rEDANCB Drop, oto. 

Drop of Potential, Voltage, Pressure, 
<^tc. The dilT<»nin<M' of potential 
botW(*oii two peint-s on a e.on<luct(>r 
along whifh a eurreid. is (lowing, 
Ixdng that nujuired to fem» tho 
cjurnuit through tho resistanec^ or 
impodanco Ix'ttweeii Hk' points; 
riUMiHured in volts. Cf. Eueotro- 
MOTIVE EoitClC and TOTENTIAIi 
ClRADIENT. 

Drop Test. »S(<o Kalij of I^otentiaIj 
Test. 

Drop-Annunciator. An Annuncia- 
Utr, in whi(di tli<^ signal is made 
by th<^ dropping of a <liHC. 

Drop-in Winding. A winding which 
can be “droi)i)ed” into mady 
lined slots through the slot opening. 
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The lining is turned over and a current for a considerable time to 

secured by a key. ezrol moisture from the insulation. 

Droppers. The wires, rods, etc., by Drysdale Permeameter. An instru- 

wliich the contact line is 8us];>ended ment for estimating the permea- 

from the bearer wire or wires in bility of iron, etc., castings, etc.. 

Catenary Sitspension, by the Ballistic Method. A plug 

Dmm, Phonio. See Phonic Dbum. carrying primary and secondary 

Drum Armature. The ordinary type coils is inserted in an annular 

of armature with axial active hole drilled in the mass to be 

wires rotating in a field where tested by a special tool, 

the lines of force are partly radial Drysdale Potentiometer. A special 

and partly tangential. C3f. Dis- form of potentiometer for use 

ooiDAL and Ring Abmatukbs. with alternating currents, in which 

Drum Controller and Dmm Starter. a known current is passed through 

A OoniroUer or Starter in which the potentiometer wire and a 

contact fingers pross against con- phase shifting transformer is used 

tacts mounted on a cylinder to bring this into phaso with the 

rotated by the handle. e.ra.f. to bo measured. A vibra- 

Drum Win^g. An armature wind- tion galvanometer replaces the 

ing in which the whole of the con- ordinary galvanometer, 
duotors lie, in slots or otherwise, on Du Bois Balance. An instrument 
the periphery of the core. Of. used for measuring the pormea- 

Bmo Winding. bility of iron or steel rods by 

Drumm Accumulator. An alkaline balancing the magnetic attraction 

accumulator witli positive plates across an air gap in a magnetic 

containing hydratoa nickel oxides circuit of which the sample forms 

and niigative plates of zinc, capable a port against a sliding weight, 

of high discharge rates. Dual AmpUfioation. The use of a 

Dry Battery. A battery composed single Thertnionic Valve in a wire- 

of JDry Cells. less receiving sot, to effect both 

Dry Cell. A Primary Cell, usually high frequency and low fmquoncy 

of the Ledanche ty^, in which the amplification simultaneously. A 

olootrolyto is absoAjed by a semi- circuit arranged in this way is 

solid mass, for the sake of porta- called a Befiex Circuit, 

bility without spilling, as in the Dual Ignition. Ignition arrangements 

small battorios used in Pocket on an engine which can be actuated 
Lamps, Torches, etc., and in wire- by a battery or a magneto, or 

less receiving sots. both simultaneously. 

Dry Core Cable. See Air-Spaob Oablb. Dual Lift Control. Alternative push 
Dry Electrolytic Condenser. A special button and oar switch control in 
form of Blectrolytio Condenser con- the same lift, 
taining only diy materials, used Duct Ventilated Motor, oto. S<‘e Pipe 
for sinoolhing cireuilH an<l oth<»r Ventilated Motoii, etc. 
purpoKCH. Ducter. An instrument on the same 

Dry Pile. An early form of Pri/fnary principle as the Megger and Bridge- 

Battery consisting of a pilo of Megger for measuring very low rosis- 

discs alternately of diflorent tancos by a direct reading pointer, 

metals separated by paper ; the Ducts : Air, Armature, Cable, 

only electrolyte being the slight Eartiienware, Radial, and Ventila- 

inoistnro therein. ting. See Ant Ducts, Aematurb 

Dry Plate Rectifier. Soo Metal Ducts, etc. 

REOTfFiEit. Duddell Arc or Singing Arc. An are 

Dry Spark-Over Test. A Spark-over oonneoted to an oscillating circuit 

test of an irisulator i n a clean and which can maintain, owing to its 

dry condition. Cf. Wbt Spars:- instability, oscillations oorrospoiid- 

OVER Test. ^ ing to the free period of the circuit 

Drying-ont Insulation. Warming of and where the frequency is within 

the windings of eleotriool maohinery the limits of audition, gives forth 

and apparatus by the passage of a musioal note. 
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DnddeU OsciUogtaph. An nscillo- 
grapli ill tho form of a reflecting 
galvanoiuetor in which two current 
carrying strips, in the powerful 
fiold of an ct'ctroniagnot, deflect 
a mirror. Tim moving parts have 
a very siiiall fns' perioti of vibra- 
tion and an* <'ffc‘ct.ively damped 
by inimt^rsion in an oil hath. 

Duddell Thermo-Ammeter and Ther- 
mo-Galvanometer. Bee Theiuio- 
Ammkthu and Tjhaiimo-Qalvano- 

MISTKIl. 

Dull Emitter Valve. A TfLmnionic 
Valve in which th<^ filament con- 
tains special substances which 
cause it to emit electrons at a much 
lower ti'inpi'rature than the original 
tungshwi lilanmnls. Tho valves to 
which this name applied wore run 
with the filaments at a dull red 
hi*ut, blit later valv<iR arc worked 
at a lowin' hniipemturo still, giving 
no visiblo glow. Sen Tiiouiatbd 
FiiiAmunt and Oxide Coated 

FIIiAMENT. 

Dumb Aerial. A closed non -radia- 
ting oseill.ding circuit, having tho 
same oscillation froquency os 
that of tclKi main iu*i*ial, which is 
connectiMl to tho oscillator during 
the spai'iiig periods in signalling 
to loM p ii> constantly loacb^d. 

Dummy Aerial. Simi Autifioial 
A Mill Ml. 

Duodynatron, A form of Dymitnm Km 
wiiM'li till addit mnal grid oscillating 
isrcMil prodners a neeon<l series of 
• 1 icillat unii; of dilTen-iit- fre<|iuiney 
from dill of dio main oseiiiations. 

Duolatoral Coil. A form of induct- 
ance Ciiil Uiicil in wireU'Hs rocoiving 
Kets, wound in a similar manner to 
a Jftnu'itronih Coil, hub wit.h tho 
condiicl or;; of nlt4n'nat.« layers in one 
direi'l.ion occupying intiTinotliato 
positions insUswi of lying ono over 
the otlim’. 

Duporrey’s Linos. Lines on a mag- 
netic map indicating tho direction 
of the magnet.ic meridian, i.o 
Lines of Mauiief ie Longtitudo. 

Duplex : Bridge* Combination and 
Differential. H<‘o Hurnoio Duplex, 

C-OMlUNATlllN DUPI.KX, oto. 

Duplex Catenary Suspension. Boo 

DmJllIiK (’ATKNAIIY SUSPENSION.^ 

Duplex Dialling. A system of IHaliwy 
employing both i-omliietors of a 
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telephone circuit separately, each 
with an earth return, with batteries 
at tho opposite ends of the line.' 

Duplex Protective System. A pro- 
toctivo system for interconnecting 
lines u]ion Directional Delays in 
which the pilot wire only carries 
nou-quantit-ativo signals and their 
number is reclucoil to a minimum 
by cinployiiKwifc of a similar system 
to llial. in Duplex t'l'legraphy. 

Duplex (Telegraph) System. A tele- 
graph system in which two mes- 
sages can be sent, one in each 
direction, simultaneously over the 
same line. 

Duplex Winding. See Mxtltiplbx 
Winding. 

Duplex Wireless Telephony. Wireless 
Telephony arranged for simultane- 
ous transmission and reception in 
both directions by the use of two 
different wave-lengtlis or otherwise. 

Duplicate Feeder. See PARAUiEt. 
Febdeb. 

Dust Gore. An iron core for induc- 
tances in telephone lines (see 
1-^uPiN Coils, etc.) in which eddy 
current and hysteresis losses are 
negligible ; made by compressing 
a mixture of shellac and ground 
electrolytic iron, with the grains 
covered with zinc. Of. Fbrbooart. 

Dust Figures. Boe Liohtenbebg 
Fiuimifls. 

Dust Oscillogram. A record from a 
Cathode Day Osdlloyraph with a 
Hcwoii of iniHulatiug material upon 
wJiich the moving el<‘ctron ImtiiUi 
has inaile a trace iu the form of a 
negative eliarge renilered visible 
by dusting witli an PUectroscnpic 
Dowflrr. 

Dust Proof Switchgear, etc. Switch- 
gear and other apparatus so 
luielosed as to pri-v'-ut tho ontiy 
of dust and other suspemled 
matUT ill the air, for use m such 
situations as t.C‘Xt.ile I'aetones. 

Duty Cycle. The cycle of operations 
(starting, running and stopping) 
which a motor on intermittent 
duty piirforms each time it runs. 

Duty Cycle Factor. The ratio of the 
equivalent constant cummt during 
a duty cycle to tho steady running 
current of a motor. 

Dynamic Brake. See Rheostatio 
Beaks. 
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Dynamic Charaoteristio (of a Ther~ 
mionio Valve). A Oharacteriatio 
relating to working oonditiona. 

Dynamic Condenser. See Botabt 
CONDBKBBB. 

Dynamic EUeotiicity. An ezpiession 
occasionally used for eleotiio 
currents as opposed to Static 
Electricity. 

Dyn^o Iiond SpeiJcer. See Moyino 

Coil Loxtd Spbakxb. 

Dynamo. A machine in which 
mechanical power is converted 
into electrical energy by the move- 
ment of conductors in a magnetic 
field. Commonly limited to gener- 
ators of continuous current and 
not alternating current. (i. 
ALimBNATOB. 

Dynamo : Aro-Lightmg, Gompoiind- 
WoTind, Constant Current, Constant 
Volt^e, Electro-plating, lionolad. 
Multipolar, Noegerath, Overtype, 
Plating, Series-Wound, Shunt- 
Wound, Three-Wire, Train-Light- 
ing, Turbo, Undertype, and Uni- 
polar. See ARo-LiQHTiNa Dynamo, 
Compound Wound Dynamo, etc. 
See also reforences xmder Generator. 

Dynwo-Electrio Machinery or BKa- 
ohines. All machines in which 
mechanical and electrical energy 
are converted one into the other, 
i.e. all classes of generators, motors, 
rotary converters, etc. 

Dynamometer. Originally an instru- 
ment for measuring mechanical 
torque, but applied to a partioulcur 
class of electrical instrument or 
Slectrodynamometer, in which cur- 
rents, voltages or the product of 
both are measured by the force 
between a fixed and a moving coil. 
Strictly, it should only include 
such instruments for electric power 
measuroments, i.e. Wattmeters. 
See Siemens and Weber Eleotbo- 
D YNAMOMETE BS. 


Dynamometer; Electro-, and Zero 
Type. See Eleotbo-dynamo- 
MBTBB and Zero Type Dynamo- 
meter. See also references under 
Ele giro -Dynamometer . 

Dynamometer Type Measuring Instru- 
ments. Instruments depending for 
their action upon the forces be- 
tween fixed and moving coils 
without iron cores. (Also called 
ElectrodynarMo Instruments.) See 
Dynamometer, of. Induction 
Instruments. 

Dynamometer Type Wattmeter. A 
wattmeter with a fixed current coil 
and a spring suspended moving 
voltage coil, usually in series with 
a high resistance, without iron 
cores, indicating by direct deflec- 
tion. 

Dynamotor. A converter with a 
single field and two armature 
windings on the same or separate 
cores ; also occasionally used for a 
mEkchine which sometimes acts eus a 
dynamo and sometimes as a motor. 

Dyxiamotor, Ringing. See RiNoma 
Dynamotor. 

Dynaphone (1) A form of tele- 
phone receiver in which the 
forces or the diaphnigm arc partly 
due to the action of otlily ourrontH 
induced therein. (2) An eloctrieal 
musical instrument oinployinc Kiw 
Oscillatioiis. 

Dynatron. A form of Thermionic 
Valve used a.s an oscillator having 
a negative current- voltage cliur- 
acteristic. 

Dynatron Oscillations. Oscillations 
produced in thermionic valve cir- 
cuits in virtue of a negative currerit- 
voltago charaetevistic. 

Dime. The unit of mechanical force, 
which, applied to a mass of one 
gramme, produces an acceleration 
of one centimetre per second per 
second. 
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B. Symbol for Elcctroonotive Force 
and Illuminationt and in dia^rainH 
to roproHont an oarth connoction. 

^Ear. The grooved motal fitting 
attached mechanically or by solder 
to an overhead trolley wire, which 
it supports and keeps in line. 

Eaxth. A connection with the earth, 
which behavos as a great con- 
ductor : either accidental, oatising 
liarmful leakage currents or 
dangerous diilorencos of potential, 
or intentional, as for allowing 
a return path for telegraph cur- 
rents, etc., or for ensuring that 
all acc(.)ssible metal po:^ of 
electrical apparatus shall remain 
at earth potential, fur the sake 
of safety. The word is commonly 
used both as a noun and os a 
verb, meaning to make an earth 
connool.ion. A circuit connected 
to earth is said to 1 k.i “eartlK^d.** 
The word (kowui is also ust>d in 
the samo souse (particularly in 
America). A highly conductive 
oarth connectiion would lie called 
a “ bml earth ’* from the first 
point of vi(»w, and a “ good earth ** 
from the st'cond. 

Earth: Dead, Intermittent, Partial, Re- 
ceiving, Sea and Transmitting. See 
Dbad Kaiitii, Intkumittknt 
Eahtu, etc. 

Earth Coil. A ])ivote(l coil of largo 
diamet<er \ised for moiMiinuuent 
of the earth’s magnetic fiohl or 
for standanlisai-ion of magnotic 
testing apparatus by rev<»rsing it« 
position suddenly in the earth’s 
field, and ohst^rving the throw of 
a hallistic galvanoineUtr coniK'c.tod 
to it. 

Earth Conduction Telegraphy. A 

system of short (list.iuic<i telegraphy 
without line wires in which eurmnts 
are passed through the earth from 
one earth })iat><^ to another coiii- 
parativoly nc^ar together at the 
transmission station and detected 
by the small potential difference 
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produced between two earth plates 
in the receiving apparatus. 

Earth Connection. Sec Earth. 

Earth Currents. ( l ) Currents duo to 
natural causes within tho earth, 
affecting terrestrial magnetism, 
causing magnetic storms, etc. 
(2) Return^ Fault f Leakage, or 
Stray currents from elootrioal in- 
stallations of any kind passing 
through tho oarth. 

Earth Detector. An instrument for 
revealing the existenco of leakage 
currents to earth. ISee Leakaqx 
Indicator. 

Earth Inductor. Seo Earth Com. 

Earth Liductor Compass. A oourse 
indicator for aircraft, consisting of 
tho equivalent of a d.(^ dynamo 
in the earth’s fiold. When on a 
course the bushes arc sot to give 
no dofioction on a galvanometer 
conneot<)d thereto. Any deviation 
from tho courso will cause a dofioo- 
tion right or loft. 

Ei^h Leakage Belay. A n«ln.y coming 
into iwd-ion on th(^ ciirr<int in an 
earth eonnoctlon <^xc<i<‘<Iing a pr<f- 
d«»t<*rinin(Hl value. 

Earth Idagnetism. Turkrstrial 
Magnjctism. 

Earth Overlap Test- A f^ist used to 
locate a high rosistamu^ fault in 
a submarine cable whitth can still 
be signalled over. liesistanoe 
moasunMuonts {It) are takem from 
either end with the opposiU» end 
earthed and wit.li resistance ( L) 
added to make the n'sults from 
both <»nds <i(pial, i.<i. to bring the 
fault electrically to the centre of tho 
cable. Tho distance of the fault 
(in ohms is then (L-i2)/2. 

Earth Plate. A largo plate ot metal 
buried in tho ground to make a 
good conductive earth connection. 

Earth Potential. Tho potential of tho 
earth, owing to it.H largo capocit- 
an<'(^ can be rcgardtHl os always 
remaining at zero value. 



Eai] 


DICTIONABY OF ELECTRICAL TERMS 


[Ecc 


Earth Betnm. The return path for 
a current through the earth. 

Earth Betnm (Telegraph) Cironit. A 
circuit completed by an Earih. 
Betnm, 

Earth Screen or Shidd. (1) In a 
transformer : An earthed sheet 
metal screen between the primary 
and secondary windings of a trans- 
former. (2) In a cable : A conduct- 
ing layer over the insulation, 
earthed and connected to the 
sheathing, if any. (3) In wireless 
telegraphy: see SoannKsiD Abb- 

lAL. 

Earth Terminal. A terminal pro- 
vided on a piece of apparatus for 
making a connection to earth. 

Earth Wire, (l) A wire making an 
earth connection. (2) A wire, 
oomLeotod to earth, running above 
the conduotoi'ei in h.t. Lrans mission 
lines, to minimise the effoots of 
lightning, to conduct earth cur- 
rents in cose of lealcage and in other 
ways to loflBon interference with 
neighbouring communication cir- 
cuits. 

Earthed Circuit. A circuit intention- 
ally connected to each at some 
point. 

Earthed Concentric Wiring. See Con- 

OBNTBIO WlBING. 

Earthed Conductor. A conductor con- 
nected to earth. 

Earthed Neutral. The neutral point 
of a throe phase star connected 
system or apparatus, or the 
middle wire of a three-wire system, 
when connected to earth. 

Earthed Pole. One pole of a cirouit 
intentionally connected to earth. 

Earthed Switch. A switch with pro- 
vision for connecting all metal 
parts other than the conductors, 
to earth. 

Earthed System. A system of elec- 
tricity supply in which one con- 
ductor, e.g. the middle or neutral 
wire, is purposely connected to 
earth. 

Earthed Terminal. The terminal of 
a pieco of apparatus oonneoted to 
earth. 

Earthed Wirix^r. Wiring in which 
the return oirouit is oonneoted to 
earth. 

Earthenware Conduit or Ducts. 

Conduits or ducts for the reception 


of cables mode of earthenware in 
short lengths with one or several 
channels. 

Earthing Anto-Transformer. A term 
sometimes used for a N&utrdl Auto- 
Tranaformer when the neutral point 
formed thereby is earthed. 

Earthing Gable Bond. A Cable Bowl 
for earthing the sheathing of a cable. 

Earthing Clip. A clip, for alTixing 
to conduit tubes to make connec- 
tion to earth, usually with some 
device which scratches off tho 
enamel to make a metallic con- 
nection when the clip is screwed 
up tight. 

Earwing Coil. A reBistonoe oonnoc- 
ted to earth which is somotimew 
switched in to replace one of the 
batteries and kejrs in tho Qvad- 
ruplex telegraph system, to facili- 
tate obtaining a balance. 

EuHhing Core. An additional core 
in the Sh^e-End of a modem sub- 
marine cable, extending from the 
shore to a suitable distance out to 
sea where it is oonnectod to the 
sheathing to form a aSVo Knrth. 
Earthing Device, Cardew. See Cab- 
dew Earthino Dbviob. 

Earthing Grips. Appliances for mak- 
ing a satisfactory connection be- 
tween the Earth ^yvre8 of an 
installation and water pipes, etc. 
Earthing Inductor, or Beaotor. (l) 
A Reactor through wliicli connec- 
tion to earth is mode to limit the 
possible fault current aiiid to 
compensaU^ for tho iotuling current 
to oarth tlue to tho cupacitanco of 
the system. (2) Stwi Eabtuino 
Auto -Tbanspo him u b. 

Earthing Resistance. A resistance 
placed in the earth wire cirouit 
for limiting tho ourront to earth 
on the occuiTonoe of a fault. 

Earthing Terminal. Soo Eabth 

TbBMINAIj. 

Eccentric Poles. Poles in which the 
curve of tho face is not ooncoutric 
with that of tho twmaturo, in 
o^er to produce an increased 
air gap at tho pole tips, to obtain 
better approximation to a sinu- 
soidal flux distribution. 

Eccentricity ol Rotor. The mounting 
of a rotor purposely a little out 
of centre to allow the consequent 
asymmetriool magnetic pull to 
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take a portion o£ tho weight, in which tho torque is due to the 

or to allow for woar in tho reaction of curroiiLa induced by 

bearings. an olectroinagnct or permanent 

Echo. Although more commonly magnet, in a moving mass of metal, 

used for tho repetition of a sound (2) A railway or tramway brake 

duo to rofloction of acoustic waves, in wliioh tho retarding force is 

tho term “echo” is also used for produced by tho induction of oddy 

effects depending on the reflection currents in the rail by a magnot 

of electric waves. See also VVjitis- <ui tJio voliiclo. (3) Jn another form 

LESS Ediio. of current rail bmko ns<'(l in 

Echo, Wireless. See Wireless railway stirting yards, tlio magimt 

Echo. is lixed to tlm iriw.k with its i)olo 

Echo Depth Sounding. A system of jmecs on cither sidt> of the rail 

taking tloop sea soundings in which so that tlic ilux passi's tJirough the 

tho time interval InUAvt'cn a sound rim of tlie wheel, 

just U low ilie Hurfaise and tho Eddy Current Loss. Tho portion of 

mooiiit of the echo from the bottom tho energy losses in macliinos, 
is measurod. Jn tho earlier instru- apparatus, oto., due to eddy 

monts niicmphones arc lonpleycd, currents. 

one of wliich cau'ies the starting Eddy Onrrent Speed Indicator. A 
of an iiulicuting tlisc, while tho form of speed indicator in which 

other causes its arrest on receipt a rotating disc doflucts a pivoted 

of the echo. In latiw apparatus spring controlled maguotio neodlo 

a piezo-clectric oscillator is mn- or system, or vice versa^ by means 

])l<)ycd both to initiuU^ and to of tho roaciion of tho eddy ourronts 

didect tile wav<‘s and continuous produced in tho disc, 

rcconling arrangcMnonts aro used. Eddy Current Transmitter. A telo- 
JSec also SucEitHONic Soundinq, phono transmitter coiwisting of a 

and ArAONioTosTuiOTioN Echo disc of aluminium foil vibrating 

Depth HioeoimKit, and of. R.\uxo> under tho influence of tho sound 

AcoirsTie 1’osition waves in a constant magnotio field 

Echo Signals. tScc iOeno. produced by two slab coils. Suit- 

Echo Suppressor. A device for pro- able oonnoctions arc znado to 

venting intcrferenco of reflootecl mndor tho inldy currents induced 

waves over long loaded tolephono in tho disc available for roproduo- 

linos, eH])ccially when working tion. 

through rcpeaU»‘rH. Eddy Currents. Currents inducted by 

Economiser (m an Arc Lamj)). A a varying magnetic held in tho mass 

hood or inviTtod bowl of refractory of a solid conductor; soinetimos 

material over tho ti|)H of tho producing energy losses in electrical 

oarbeiiH in an arc lamyi, which appanitus and iniiiimiseil by 

causes slower burning away of tho laminating tho rmws in question, 

clectrodoH by retaining tho gaseous and soniotimes turned to uscfiil 

prodiictM of ooiiibustioa and pro- account, as in eddy current brakes, 

venting the access of oxygen, and etc, (Also callotl Foucault Cur- 

incidcntally iinpiDVcs the distri- rente.) 

biition of the light, by rotlooting Edge Blocks. Extra blocks of in- 
a portion of that given out in an sulating material between end 

upward illrection. turns of tranHfonm''r windings 

Economy Resistance. A resistance whore additional insulation is 

inserted into tho circuit of a solo- ntquirtHl. 

noid, or other olcctroinagnetio Edge Winding. A form of winding 
dovico requiring a heavy initial for field coils, oto., ooinposcd of 

actuating current, to reduce tho flat strip with the bare edges ox- 

ourront to a lower value for holding posed to the air. fciucii a winding 

on (or off) purposes. roivdily dissipates boat and has 

Eddy Current Broke. (1) A brake a good space factor, 

for providing a retarding toniuo, Edgewise Instruments. Switch})oard 
or for horse powor inoasuromont, moasurJng instrunKUits in which 
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the pointer moves in a vertical 
or horizontcd plane at right angles 
to that of the board, and is bent 
roTmd so that its point moves 
over a curved scale. A number 
of such instruments can be placed 
side by side in a small space. 

Edison Aooanuilator Celt An ac- 
cumulator cell, originated by 
Thomas Alva Edison, with positive 
plates made up of thin penorated 
steel tubes containing nickel oxide 
with flakes of nickel, and negative 
plates of steel with pockets con- 
taining iron oxide, in an electrolyte 
of potassium hydrate with a 
small amount of lithium hydrate. 
The cell has an average discharge 
voltage of 1*2 volte and is claimed 
to have advantage of lightness and 
durability over the lead cell. 

Edison EfEeot. The foot that if a 
metal plate be sealed into the 
bulb oi an incandescent lamp, 
and a galvanometer connect^ 
between it and the positive 
terminal of the fllament, a current 
is seen to flow due to the stream 
of electrons from the negative 
electrode, while this is not the 
case if the galvanometer be con- 
nected to the negative terminal. 

Edison Screw (E.S.) Cap. A form of 
lamp cap, used extensively in 
America, in which the screwed 
body of the cap itself is one terminal 
and a central contact plate is the 
other (about 1 in. in diamotor). 
This size is sotnotimes called 
Medium Edison Screw Cap. Cf. 
Goliath, Small, and Miniatube 
Edison Sobew Caps. 

Edison Screw Holder. A lamp holder 
for incandescent lamps with 
Edison Screw terminals in which 
the screwing home of the lamp 
makes the necessary contacts. 

Edison Storage Battery. See Edison 

Ifc^-AOOXTMITLATOB OeLL. 

Edison (Loud Speaking) Telephone. 
A Telephone Beceiver in whic^ 
the movements of the diaphragm 
were controlled by the variable 
friction produced by variations 
in the current between a revolving 
disc of chalk and a brass band 
moistened with a chemical solution. 

called Eleotromoto- 
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Eel (Electric). Tlie Surinam Eel 
(O^notus Eleciricua), which has 
the power of giving powerful 
electric shocks to its enemies from 
a special organ in its body. See 
also Ray, Silubos, Tjuohinus 
and Tetbasdon. 

Effective A.G. Resistance. Soe Effeo- 
TivB Resistance. 

Effective Capacitance. The oquivalont 
of the capacitance of a condenser 
under alternating e.in.f., includ- 
ing correction for the effect of 
power losses duo to Dielectric 
Hysteresis. 

Effective Current, E.BI.F.* oto. The 
Boot Mean Square value of an 
alternating current, o.ni.f., etc. 

Effective Height (of an Aerial). The 
height of an ideal singlo vi^rtical 
aerial without capacitance (‘r m- 
sistance which wjnild ]iroduco the 
same radiation cfft^ct as the iu>rial 
under consideration. Syitibol : h^. 

Effective Range (of Measuring Instru- 
ments). That part of the whole 
range over which a practical degree 
of ^curacy can Ih» obtained. 

Effective Resistance. The resistance 
of a circuit, or part of a circuit, to 
an alternating or pulsating current 
as measured by dividing tho total 
losses therein by t he square of the 
r.m.H. value of tho current. Cf. 
Ohmio Resistanue. 

Elective Voltage. Ht'o Ei<'i<'e(!tive 

E.M.K. 

Efficiency. The ratio of tho iLseful 
output of a piece of apparatus 
to tho total Input ; usually ex- 
pressed iiH a |>c»n*<Mitag<». Wtio 
Spboifio Consumption. Hyinbol :rj. 

Efficiency : Ampere-Hour, Apparent 
Electrode, Luminous, Overall, Plant, 
Radiant, Radiation, and Wat^ 
Hour. See AMrEBE-KouB Effioi- 

BNOY, ApPABBNT EFFICIENCY, otO. 

Effiuve. A disehargo similar to 
Corona effo<?t, uhimI in electro- 
therapy to stimulat(» Ihe skin. 

Effiuvium (Electric). I'he quasi- 
material Emanation which was 
formerly thought to bo given out 
by olcctrified bodies and luscoimted 
for their power of attraction. 

E^ (Electric). An early form of 
glass vessel duo to Earmlay with 
electrodes for tho study of oU»otrio 
discharges in gasos at low pressures. 
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E.HJ*. Electrical Horae- Power. 

E.H.T. Extra High Tension. 

Eikmeyer Coil. Tho original pattern 
of former • wound armature coil 
which can be slipped complete 
into the slots and gives a compact 
arrangement of end connections. 

Emthoven Gralvanometer. A galvano- 
meter in which the movement of 
a single cuiTent-carrying filament 
in a very strong magnetic field is 
observed under a microscope or 
otherwise. (Also called String 
Oalvafiometer . ) 

“ E ” Layer. See KiflNNKLiiY-IiEAvt- 

siDifl Layjck. 

Elastanoe. A name somotimos used 
for the reciprocal of Capacitance. 

Elasticity. A name Hoinetimos iiseci in 
Pirmitivity. Stio Elasticity. 

Elbow. A right-angle Bend of short 
radius for connecting two lengths 
of conduit tube. Sometimes called 
a sharp bend. 

Eleotivity. Woe Elastivity. 

Electrepeter. An obsolett^ name for a 
Reversing Smteh. 

Electret. A term sometiinos used 
for a rod, etc., of dielectric material 
pormaiumtly charged at one end 
positively, and at tho other nega- 
tively ; analogous to a magnet. 
It is claimed tluvt such ** olectrets 
can 1)0 made by allowing a tul)o of 
fused dielectric to solidify in a 
powerful electrostatic fiehl, ami 
that; the charge can be retained 
for long periods. If an “electrot ” 
be broken, each portion shows 
oleotrostatiu }}ularity. Tho olToct 
hiM l)oen explained by tho ansuinp- 
tion that tho ions are hold in 
fixed positions on the solidification 
of th(' dielectric. 

Electric.* (1) Adjective : Worked by 
or iMtrlaining to Electricity. (2) 
Noun : A material such as umber, 
which when rubbed a.cquires an 
electric charge. (Dorivt)d from 
the Gn)ok word ij\iKrpov, moaning 
amb(w, which was the first material 
to 1)0 ol)servod to have this 
property.) 

Electrical.* Adjective of nearly tho 
same meaning as Electric, but a 

• For tKirms beginning witli “ Kloctrie ” 

or “ KleetricjU” sec refercnccH under tho 

following word, c.g. for EtMtimio Btcll 

SCO JBULL (Electric). 


little more general in its appli- 
cation ; more commonly, but not 
universally, used bofore a vowel. 

Eteotrioian. A person engaged in 
the ponstruotion of, or oare of, 
electrical a^aratus or installations. 

Electricity. The manifestation of a 
form of energy probably due to 
the separatioii and independent 
inovomont of certain constituent 
rts of atoms called Electrons. 
those electrons are regarded as 
consisting of electric charges only, 
then electricity may bo defin^ 
as “ tho stuff of which matter is 
mode.’* 

Electricity : Animal, Atmospheric, 
Dynamic, Frictional, Galvanic, 
Negative, Piezo-, Positive, Pyro-, 
Quantity of, Besinous, Statical, 
Thermo-, Tribo-, Vitreous, and 
Voltaic. Soo Animai; Elkutiiioity, 

ATMOSl»IIlfiIllO Kj;ECJTIUfJlTV, otC. 

Electricity Meter. Supply MmiBB. 

Eleotrioity Works. A generating 
station for tho supply of olootriofri 
energy on a largo scale. 

Electrification. Tlie production of 
an elooirio charge in a body. 
Used also in popular language 
for tho con version of a railway, 
worlcs, etc., to electric driving, 
or in general for tho adoption of 
eleotrical methods. 

Electrify. To charge with Electricity. 
See also popular use of Eleu- 
tkikioation. 

Electrion. A term by Lord 

Kelvin fop )i liy|)oth<d.ieal inrli- 
viHii)lo unit of eleetrieity Honiowliiit 
similar t>o tlio IoiUm* posUiIatod 
Elv.ciron, 

Electrise. S<m) IOleotiuky. 

Electro. Abbreviation of Electro- 
type; used in tlu) printing tnulos 
to signify a block made by do- 
positing copper in a matrix or 
mould taken from original hloolcs, 
type, etc., and filling up tho book 
of the thin co])pcr shell thus 
formed with oiusily fusible metal. 

Electro- Adhesion. See Eleotso- 

STATIO AdIIWHION. 

Electro-Adhesion Telephone. A tolo- 
phene receiver in which the pull 
oil tho diaphragm is varied by the 
alteration of the Electrostatic Adhe- 
sion between a rotating cylinder 
and a brake band. 
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Eleotro-AnaJysis. See EiiEotboiiYsis. 

Electro-Bidlistios. Measurement of 
speed of projectiles by elootricai 
methods. 

Electro-Biology. The science of the 
electric phenomena of living 
or^nisms. 

ElecSro-Biosoopy. The application of 
an e.m.f. to an animal body to 
detect signs of life by the produc- 
tion of muscular contractions. 

Electrobos. Popular name for an 
electric omnibus driven by accumu- 
lators. 

Electro-Camera. See Eleotbo- 
Photography. 

Electrooapillarity. The alteration of 
the surface tension between two 
liquids in contact due to an electric 
potential gradient. See CAPHiLABY 
Elbotboheteb and Eleotbo- 
CapiltiAry Miobophone. . 

Electro-Capillary Microphone. A 
microphone in which the alteration 
of the depth of immersion of a capil- 
lary tube dipping into mercury is 
altered by the action of the sound 
waves, causing a varying o.m.f. 
between the mercury and the elec- 
trolyte by what appears to be the 
oonverse of the action in an 
WlectrocapiUary JSlectrometer, 

Electro-Cardiograph. An electrically 
worked instrument for recording 
the action of the heart in an 
apparatus at a distance from the 
Ijatieiit by means of the minute 
cuiTonts induced by the action of 
tho heart itsoif. 

Electro-Cautery. Surgical oporation 
by means of an eloctrioally heated 
wire. 

Electro-Cement. Comont made in 
the electric furnace by tho addition 
of lime to molten slag. 

Electro-GhemioM Condenser. See 

Elbotholytio Condenser, 

Electro-Chemical Equivalent. The 
amount of a substance liberated 
electrolytically by the passage of 
one ampere for one second. 

Electro-Chemical Series. A table of 
metals amuigod according to their 
Contact Pote))^iala or thoso which 
they produce in a particular elec- 
trolyte; tlios(i furtliest apart in 
the tt\blo giving tlM3 greatest difEor- 
onco of potential. 

Electro-Chemistrv. The science of 
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the interaction of chemical and 
electrioal phenomena. 

Electroohord. See EijEotbonio Plano. 

Electro-Chronograph. See Chbono- 

GBAPU. 

EUeotro-Calture. The improvement 
in the rate of growth or tho yield 
of crops, vegetables, plants, etc., 
by electrical moans, such as by 
an eleotrioal held produced by a 
network of highly charged wires 
spread above the ground, by earth 
currents, electrical treatment of 
seeds or otherwise. Cf. Eleotbo- 
Fabiong. 

Electrocution. Popular term for the 
execution of criminals electrioal ly, 
or death by eleotrio shock gener- 
ally. 

Eledzode. A solid conductor by 
which a current passes to or from 
a liquid or gas ; used particularly of 
electrolytic apparatus, primary 
cells, disoliarge tubes, arc lamps and 
eleotrio furnaces. See Anode, 
and Cathode. 

Electrode: Auxiliary, Bare, Bipolar, 
Cadmium, Calom^ Continuous, 
Gored, Covered, Focusing, M[eroiiry, 
Metal, Negative, Normal, Oscillating, 
Positive, Reflecting, Secondary, 
Self-baking, Sheathed, and Soeder- 
berg. Boo Auxillaby EucoTuoufi:, 
Bare Electrode, etc. 

Electrode Boiler. A boiler in wbioh 
the heating eflect is produced by 
the passage of alternating current 
through liquid itsoif between 
electrodes and not by resistance 
elements. 

Electrode Cable Detector. An appara- 
tus for locating submarine cable 
faults by towing a pair of weighted 
electrodes ovor the track of tho 
cable while an alternating or 
interrupted current of oudio-fro- 
quonoy is flowing. The oieobrodes 
aro oonnootod to telephones and 
amplifiers on board, and a sound 
can bo hoard when near a fault on 
tho cable. 

Electrode Efficiency. The ratio of 
the quantity of a metal electro - 
deposited to the quantity theoreti- 
cally deposited accorduig to Jb'ara- 
da'ipB Laws. 

Electrode Potential. The diflerenoe 
of potential between an electrode 
and the electrolyte in an electro- 
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lytio oell, somotimes called Single 
Potential. 

Electrodeless Discharge. A luminouH 
discharge in a partially exhausted 
tube not provided with electrodofl 
obtained by inducing an o.in.f. 
by an ultomating or rapidly 
varying field. 

ElectK^Deposit. A lU^posit intu-lo by 
JUlcctrolytio uu ' iuih . 

Electro-Deposition. Depositing me- 
tals, etc;., by ulectroly tic moans in the 
form required, as in electroplating 
with gold, silver, nickel, copper, etc., 
eleotrot3q)ing or the inaniifaoturo of 
copper tubes, etc., olootrolytically. 
(Substances other than metals can 
also bo electro -doposi tod when sus- 
pended in a finely -divided state in 
a liquid. India-rubbor has boon 
depositod in this way.) 

Elecbro-Dynamic. (1) Ptu'taining to 
oloctri<i (iurrt‘ni«, tw ojipostid to 
Ekotroatatic. (2) Relating to 
ineehanieui fonu'S Ixdweon coii- 
dimtofs (lurrying currentH. 

Electro-Dynamic Instmments. Seo 
Dynamometer Type Instru- 
ments. 

Electro-Dynamism. S('e Ei.eotju)- 
Dynam IC'S. 

Electro-Dynamometer. Soe Dynamo- 
meter. 

Electro-Dynamometer : Siemens and 
Weber. Kee Siemens EiiEotro- 
Dynamombteii and Webicr Elec- 
tro -Dynamometer. 

Electro-Endosemose. H(*e Endomohe. 

Electro-Engraving. Htjo Enoravino 
{Ml(‘cl.n<>). 

Electro-Extraction. K('c.ov<iry of a 
itK'ltvl friini its c.oinpoundH by 
ElrHrnhfti r t no 1 1 io( Is. 

Electro-Facing. 'I’lio <<loc.tro-d<(poHi- 
tioii of a proio(*l.ivo coating of a 
hard(‘r inotal on a b»U((» of HofUir 
niotal, <'.g. coating of Htcrc'otypo 
plat('H with nickel. 

Electro-Farming. A name suggoHtod 
for all operations coniumtcd with 
farming carried out with the aid 
of applications of ck^clricity. 

Electro-Filter. Soo I’rjeoipitation 
(Electrical). 

Electro-Forming. Tho production of 
metallic artick's, ('tc., by Electro- 
Deposition. Sec Eleotrotyitno. 

Electro-Galvanising. Th(j deposition 
of a pro U'O live coating of zinc on 


metal objects sucli as boiler tubes 
by electrolytic means. (Some- 
times called Cold Qalva/thiaing.) 

Electro-Gilding. Coating with gold 
by Electro -DepoaiHon. 

Electro-Goniometer. A name some- 
tiinas used for a Phaaa-Indicator. 

Electrogram. A chart of variations 
of atmospheric potential gradient, 
made by an Electrograph. 

EHectrograph. ( 1 ) A recording electro- 
meter for the investigation of tho 
potential gradient in tho atmos- 
phere. (2) An American system 
of Photo -Telegraphy employing an 
etched original with the etched 
portions filled up with insulating 
material. 

Eloctrographic Orsillograph. An 

Oscillograph iu which the variation 
of charge along a moving bar sub- 
jo<*.tf‘d to a varying striiani of 
cathode rays is after wants roii- 
dond visible by an Electroacopic 
Powder. 

Electrography. (1) A term somotimes 
used for Electrotyphm. (2) A pro- 
cess of picture transinissiou in 
which ilio receiver contains a 
Hynohronously moving Insulaiod 
plah^ (exposed to a modulaU'd 
(‘Icetrio field jiroducing a distribu- 
tion of charge which ean be made 
visible by dusting tho plah^ with 
lyo( I pod i ii t n po \V( h u*. 

Electro-Einetic Transformer. A 

tr:^llHf(>nn(^^ with a rotat-ing uriiia- 
turo, (».g. a Direct (JurrvM Trana- 
formvr. 

Eleotro-Einetics. The sciemn^ of 
olootricity in motion, i.o. (d uloctrio 
eurnnitfl. 

Electrolier. A }M)udarit <Uoo.tric light 
fitting carrying a numbt^r of lamps 
(analogous to chandolior). 

Eleotrology. 'riio seimieo of (^l(u‘.tri(‘,ity 
and its appliciLl.ioii, used puriieu- 
lurly in tiio casi' of Medirnl 
Elecirolofijf. 

Electrolyse. 'ro(b*coiii])OHo ebemieally 
by tlio passage of aiu^k etriecurront. 

Electrolysor. An ajiparatus by 
which (tloctrelytic docotnpoHitioii 
is elTec.hd. 

Electrolysis. Tho cluunicul deoom- 
position of a sulistance such as a 
liquid by the action of a ourront 
which ])aHHes through it. 

Electrolyte. A suhstanoo which 
11 
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imdergoes ohemioal decomposition 
when a cuirent is passed through 
it, such as the liquid in a primary, 
secondary, or electrolytic ceU. 
Electrolyte : Amphotenc, and S<^. 
See Amphotbbio Euiotbolyti], 
and Solid Elbotbolytb:. 

Electrolytio Arrester. See Eleotro- 

LYTIO, LiGBXNINa ARBESTER. 

Eleotrol^ Battery Begolator. A 
group of electrolytio cells in series, 
connected in par^lel with a batteiy 
for automobile lighting, etc., which 
allows a current to be by-passed as 
soon as a certain voltage is reached, 
in order to prevent an excessive 
current passing through the battery 
when it is nearly fully charged, 
without interfering with the 
strength of the changing current 
when the battery voltage is low. 

Electrolytic Bleach. A solution pre- 
pared by the electrolysis of sea 
water or other chlorides and con- 
sisting principally of hypochlorites, 
which nas a powerful bleaching 
and disinfecting action. 
Electrolytio Bleaching- Bleaching by 
the electrolytio production of a 
bleaching agent, see Eleotrolytio 
Bleaoh. In one system, the 
object to be bleached is moistened 
by, or immersed in, a suitablo 
electrolyte, and electrodes are 
brought in contact with the portion 
to be bleached. 

Electrolytio Cell. Any vessel fitted 
with suitable electrodes and con- 
taining an electrolyte in which 
an electrolytic process is carried 
out. 

Electrolytic Condenser (or Capacitor). 
A condenser for alternating oumuit 
in which the capacitance olloot is 
whollyor partly quo to a back e.iu.f. 
of polarisation. In one form, tho 
dielectric is a thin film of a com- 
pound of aluminium deposited 
eleotrolytically on an aluminium 
plate ; suitable only for low 
pressures per cell but of considerable 
onpacitanoe owing to tho thin film 
that can be used. Another form, 
with a liquid or paste electrolyte, 
relies moro exclusively upon tlio 
electro -chemical ©llect and is ukjuI 
for power factor correction with 
induction jnotors, stnoothiiig cir- 
cuits, etc. 
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Electrolytic Condenser, Dry. Sec 

Dry Electrolytio Condenser. 

Electrolytio Conduction. Conduction 
after the manner of an oloctrol3rte, 
i.e. in which processions of 
dissociated portions of atoms, 
or “ions,** carry positive and 
negative charges in opposite 
directions to the ©lectrodos. 

Electrolytic Conductor. A substance 
which conducts eloctrolytically. 

Electrolytic Convection. A term 
sometimes applied to the initial 
fiow of current which takes place 
through an electrolyte when an 
e.m.f. less than that of polarisa- 
tion is applied, until tho opposing 
e.m.f. has been built up. 

Electrolytic Copper. Copper of a 
high degree of purity prepared 
by EUctro-Depoaition. 

Electrolytic Corrosion. Corrosion of 
underground pipes, etc., by the 
electrolytic action of stray return 
ourrents from tramways, eto., 
through the earth. 

Electrolytic Detector. ( I ) An appara- 
tus which shows by t.ho coloration 
of a solution at one electrode or 
tho other, in which direction an 
o.m.f. htis boon applied, Sco 
POLEFINDINO PAPER. ( 2 ) A dotoo- 
tor of electric waves d<<pc‘nding on 
the rectifying action of nn eleetro- 
l3rtic cell with iiiimil-e electrodes. 

Electrolytic Dissociation. Ionisa- 
tion. 

Electrolytic Extraction of Metals. 1'iio 
production, of a metal by Elcctro- 
lymji from one of ilw (‘.ompounds 
obtained by hoiii(» etlu'r opi^ration. 

Electrolytic Furnace. A dir(u*.t cur- 
rent electric furnacio in which 
the required chomicnl change is 
effected eleotrolytically by the 
passage of tho same current that 
fuses the charge and maintains 
it at a high tomporatuni. 

Electrolytic Hydrogen. Hydrogen 
prepared by tho (deotrolysis of 
water ; used on an extensivo scalo in 
war-time for balloons and airships, 
in the synthetic ammonia process 
for the fixation of nitrogen and 
for other industrial purposes. 
See Knowles Cell and Allan 
Cell. 


Electrolytio Instruments. Measuring 
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instruments depending upon elec- 
trolysis for their action, e.g. Blectro- 
lytic Meters, 

Electrolytic Interrupter. An inter- 
rupter for use with induction coils, 
etc., in which the high frequency 
and reg^ar intorruption of the 
current is effected by conditions 
of instability at a point in an 
electrolytic coll whoro tho current 
density is abnormally high. See 
Simon and Weunislt iNTEEaur- 
Tuns. 

Electrolytic Ionisation. See Ionisa- 
tion. 

Electrolytic Iron. Iron of great 
purity prepared by olootro-dopo- 
sition ; somotimos used whoro 
high magnetic permeability is re- 
quired. 

Electrolytic Lightning or Surge 
Arrester. A lightning or surge 
arrester consisting ossontially of 
a series of electrolytic condensers 
in series, formed by a pile of 
aliuninium saucom separated only 
by a non-conducting film on tho 
surface of each, which has tho 
property of breaking down at 
a certain voltage (about 400 volts 
per coll) and conducting a heavy 
current until tho voltage surge 
has ceased when tho punctures 
in the films resoal themsi^lves. 
Electrolsrtic Magnifier. An apparatus 
fiillilling a similar function to a 
Itclay in cable telegraphy, except 
that, insh'ad of containing mitual 
contacts, it has a moving system 
employed to alter tho relative 
positions of tho wires dijining 
into an electrolyte, thus making 
changes in resist-ance which affect 
the balance of t.he duplex circuits 
and actuate tho receiving appar- 
atus accordingly. 

Electrolytic Meter. An electric supply 
meter in which the quantity of 
electricity passing is ascertained 
by measuring tlie amount of a 
substance that htM boon decom- 
posed oloctrolytically. 

Electrolytic Oxygen. Oxygon which 
has boon prepared ]jy the electro- 
lysis of water. Sou also Eleotbo- 

LYTIO HyDBOGBN. 

Electrolytic Parting of Metals. The 
soparaliou of two metals funning 
an alloy by Electrolysis. 


Electrol^o Rectifier. An apparatus 
in which alternate half waves of 
an alternating current are sup- 
pressed owing to the imilaleral con- 
ductivity of certain electrolytic 
cells, so that a uni -directional 
current is produced. See Nodon 
Valve, etc. 

Electrolytic Refining. Preparation of 
pure metals by electro -deposition. 

Electrolytic Resistance. Tho quality 
of an oloctrolyto which opposes 
tho passage of a current, measured 
by tho ratio of tho applied e.m.f. 
to the current it produces. Duo 
partly to real uhmio resistance 
and partly to coimtor e.m.f. 

Electrolytic Solution Voltage. The 
minimum Electrode VoUage with a 
particular oloctrode which will just 
prevent formation of ions. 

Electrolytic Valve. See Eleotro- 

LYTIO RsoTirrER. 

Electrolytic Water-Tester. Sc^o 

Dionio Watkr 'J’ESTiait. 

Electrolytic Wire Bar. A bar of 
oloctrolytic copper (or aluminium) 
suitable for rolling into a rod for 
wire -drawing. 

Electromagnet. A core of iron, stool, 
etc., rendered Uunporarily magnetic 
by a current flowing in a coil of 
win* Hurrounding a part «)f it. First 
made by Kinrgeon in 1H2£>. 

Electromagnet : Alternating, Dif- 
ferential, Figure of Merit of, 
Iron-olad, Plunger, Polarised, and 
Tubular. Si^o Ai/rBitNATiNd 
tkomaunet, DiFiTEKisNTiAn 
TIIOMAGNET, etc. S<io alst) rofor- 
oncos under Magnet. 

Electromagnetic. J‘('ri.aiiiing to the 
magnetic forci^s due to oleclrio 
currents. 

Electromagnetic Broke. A brake 
in which tho roUirding forexi is 
produced l)y fric.tien Ix^Lween two 
surfaces pmssotl togel.h(u* by mag- 
netic attraotion, eitlH^r diroetly or 
indirectly, as in the forms of 
tramcar brake in which tlie 
moclianical drag of the 1>rako 
magnet on tho track rail appli(‘8 
brake shoos t.o tlio wlux»ls through 
suitable gearing. 

Electromagnetic Component (of Elec- 
tric Waves). Tho component in a 
piano at right angles to tho oloetro- 
statio oonii)onont which i)n)ducos 
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a oyclio change of mametio con- 
ditions at a point. It is this 
component T^hich causes the induc- 
tion of currents in a Frame AeridL 

Electromagnetic Control. Control of 
switch gear, etc., by tlie action of 
eleotroma^ets, solenoids, etc., 
operated by closing auxiliary con- 
tacts at a distance from the main 
contacts. See Rbmoth CoNTBon, 
CONTAOTOBS, eto., and of. Eleotbo- 
PNEtTMATIO CONTBOI.. 

Eleotromagnetio Coupling. See Ik- 

DTTOTivB Coupling. 

Eleotromagnetio Oiaok Detector. An 
instrument in which a strong 
magnetic dux is passed through 
the piece of iron or steel to ^ 
tested and a liquid containing 
finely divided magnetic particles 
in suspension is applied to the 
surface. If a oraoK, othorwiso 
invisible, exists, the looka^ lines 
of force cause those particles to 
adhere where external polarity is 
produced by the mater roluotanoe 
of tho crack, and a distinct line is 

g reduced indicating its position, 
ee also Flash Magnetisation. 
Electromagnetic Damping. See Mag- 
netic Damping. 

Electromagnetic Generator. A general 
term for dynamos, alternators, etc., 
sometimes used to distinguish them 
from Flecirostatio Generators, 
Electromagnetic Induction. The pro- 
duction of an eloctromotivu force 
by a change of magnetic flux linldng 
a circuit. Of. Magnetic Induction 
and Elbotbostatio Induction. 
Eleotromagnetio Inertia. The energy 
required to start or to stop a 
current in an inductive circuit. 
Electronm^etic Instruments. Mea- 
suring instruments, depending for 
their action on eleotromagnetio 
forces upon iron armatures. 
Eleotromwetio Lenr. An Electron 
Lens in which the focusing is 
effected electromagnetioally. 
Electromagnetic Microphone. Soo 
Round -Sykes IVLagnbtophonb. 
Electromagnetic Retroaction. Retro- 
action in a wireless recniving sob 
in which tho coupling between tho 
plate and grid circuits is electro- 
magnetic (inductive ). Of. Elbotbo- 
static Rbtboaotion. 


[Ele 

Electromagnetic Spectrum. The 
whole of the known range of elec- 
tric waves, from tho longest em- 
ployed in wireless telegraphy to 
the shortest Gamma Rays, 

Electromagnetic Switch. See Elbo- 

TBOMAGNETIOALLY OfEBATBD 

Switch. 

Eleotromagnetio Theory of Light. 
The recognition of tho identical 
nature of light and electric waves. 
Established theoretical ly by Clark 
Maxwell before electric waves had 
been observed oxporimontally. 

Electromagnetio Units. Tho system 
of absolute electrical units upon 
which the practical units (volt, 
ampere, etc.) are based ; derived 
from the fundamental units of 
length, moss and time (tho centi- 
metre, the gramme and the second), 
and based upon a unit strength of 
magnetic pole which exerts unit 
mechanical force on an equal 
pole at unit distance. Cf. Eleo- 
TBOSTATio Units. 

Electrom^etio Waves. Soo Wave 
(Electric), Radiation, otc. 
Electromagnetioally Operated Switch. 
A switch opened and closed by 
the action of eleotromugnots or 
solenoids. See Contaotob, Re- 
mote Control and Eleotro- 
magnetio Control. Cf. Elbo- 
TBO -pneumatic CONTROL. 

Eleotromagnetios. Tlie scionoo of 
Electromagnetism. 

Electromagnetism. The whole science 
of the oonnootion between magnet- 
ism and olectrio cummts. 

Eleotro-Mass^e. Massago combined 
with electrical curative treatment. 

Electioinatic Traffic Signalling. A 
systiMn C)f trallic signalling in which 
tho passage of an n[)pr()aohing 
vehicle over a strii) in the road 
completes a relay circuit which 
gives it priority over vehich^s 
approaching from anothor diroo 
tion. 

Eleotiomeohanioal Brake. A brake 
employing partly eloolremagnetio 
and partly mechanical forces, e.g. 
tho J^^ley tramcar brako in which 
the drag of a magnutisod track 
shoe causes the mechanical appli- 
cation of further track brake 
shoes. 
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Electrometallisation. The production 
of n (U‘uomLivo or protcctivo 
rojiting olocLrolyticnIly on 

ELeotrometallurgy. The industrinl 
working of me tain by elootrlcal 
prooi'HfcM'rt, including Electro -depoai- 
Hon, Electrolytic Rcjlning and 
operations in the Electric Furnace, 
such oe aluiiiiiiiuin Htnolting, atcol 
manufacture, ('tc. 

“Electrometals” Furnaoe. A form 
of electric furnace for iron molting, 
etc., in which the main heating 
effect is pi*oduce<l by the passage 
of tlio current through the charge 
itself. 

Electrometer. An instinment for 
measuring ]')oti‘ntial by the eleoiro- 
statio attraction botwoon fixod 
and moving conductors, or otht^r 
action not depending on the flow 
of a current. 

Electrometer : Absolute, Attracted 
Disc, Capillary, Dolezalek, Filament. 
Kelvin, Portable, Quadrant, and 
Tacbometric. See Absolut is 

ElJflOTIlOMKTKU, AtTBACTBD DiSO 
Eleotuomktbu, etc. 

Electrometer Gauge. A mininturo at- 
tracted disc electromotor connected 
to the noodle of a quadrant electro- 
meter used to iwotirtain whether 
tile noodle is Huiriciontly charged. 

Electrometer Valve. A t.yfx^ of 
Thermiomo Vahe for anqihfication 
of input to riioasuring instruiiioiiUi, 
etc., diisigiK’d for oxtroinoly Hiaall 
grid ciirn'iit'. 

Electrometric Analysis. Quantitative 
ohmnioiil aimlysis oarrio<l out by 
oh'ctrolyt.io moans. 

Electrometric Dynamometer. A term 
Hoiuotimos used for a dyiiumomotor 
for nu*aHiiririg mochiiiiicul forcos 
doixinding upon small movements 
of part of one electrode of a 
quadrant oloctromoUir. 

Eleotromobile. An electrically prti- 
pollod automobile. 

Eleotoomotive Force (E.U.F.) That 
which tends to cause an olootrio 
currcint in a circuit, by producing 
a dilTon^nc.o of potimtial, o.g. the 
olToct c)f the ohomical action in a 
Prim-ory Cell ; moasurod in prao- 
tioo in Volts. Symbol B. Cf. 
DiFFIflUKNOB Off l*OTJflNTIAli, TlCN- 
SION, PUBSSUBB, otO. 
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Electromotive Force : Applied, Book, 
Counter, Effective, Impressed, and 
Induced, Applied Bleotbo- 
MOTivE FoiioB, Back Elbotbo- 
MOTIVE Foboe, etc. 

Electromotive Intensity. Potential 
dittorence ))or unit length, i.o. 
Potential Uradient, also called 
Field Intensity. 

Eleotromotograph. The name orig- 
inally givtm to the Edison Loud 
Speakituj TelcpJhonc. 

Electromotor. A Itirm now used for 
an apparatus for converting elec- 
trical <m(M“gy into incolianical 
work, but UH(«d by Faraday for a 
MoiiiT'o of (doolromotive force. 
Motoh. 

Electro-mnscular. B<Uating to action 
of muscl(‘H caused by an electric 
cun'cnt. 

Electromyograph. An instrument for 
recording electrical chaiig<^ in 
musch's. 

Electron. (1) The Qr<»ok word for 
ambor from whioli tlm word Eloo- 
tricity is dorivod. (2) The smallest 
negative charge that is boliovod to 
Ijo able to exist by itself, and being 
that carried by, or consisting of, 
one of the detachable constituents 
found in all atoms. See Nuoleab 
Theory. The transference of oloo- 
trons from one atom to another 
and their inde[H*ndcmt movement 
ooiwtituto the plionomona of eloo- 
tricity. The cliarge carried by an 
electron is equal to 4 •774- X 10-^® 
olectrostatio unit, or 1*502 X 10“^® 
coulomb. Tho mass (d an <4o<jtron 
9 X 10"®® gramme, or 1/1800 that 
of an atom of liydrogim. 

Electron : Positive, Primary, Satel- 
lite, and Secondary. Se<i LNisrnvw 
Blwotiion, l*uiMAiiY JiIlisotuon, 
etc. 

Electron Camera (Baird). A tcdi^- 

visinn eaiiuu’iii in which 4Ui optieivl 
imago eauH('H 44<M‘.tn>n (imission 
fmni a phot.o-<*h'ctrie s(W(msi. 'rids 
is focused and dclh'cttt^l, so that 
the “clc'i'.tron iniago” prodiieod is 
HcaniKid l»y alixeil point, l.lio vjiry- 
iiig ])otential of wliic.h eontrols tho 
mod Illation. 

Electron Diffraction. ''I’lm <'lT<M*.t 
similar to dilTraidiion of light wineh 
produees on a |)ho(.ngraplii('. ])lato 
a Hi^ries of rings when a oonoiui- 
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tiated beam of cathode rays which 
has passed through a vei^ thin 
metallic film falls on it. This effect 
appears to indicate that the nature 
of moving electrons partakes of 
that of wave motion os well as 
that of discrete particles. 

Electron Discharge. See Eileotbokio 
Disohabob. 

Electron Discharge hamp. A Discha/rge 
Tube Jjcmp, such as a Heon LoTnp. 

Electron Discharge Tnhe. See Eibo- 

iBON Tube. 

Electron Gnn. A name sometimes 
used for the whole of tlio apparatus 
used for generating and focusing 
the electron jet or beam in a 
cathode ray or similar tube. 

Electron Image Tube. An electron 
tube with a cathode of considerable 
surface covered witli photooloc- 
trically sensitive material upon 
which an optical image is thrown. 
This causes corresponding oiniH- 
sion of electron streams which can 
be focused by systems of electron 
lenses upon a fluorescent soroon. 
See also Bleotron Tbpksoope and 
EiijEOTron Miobosoope. 

Electron Jet. A concentrated boom 
of Cathode Bays. 

Electron Jet Instruments. Instru- 
ments, such as the Cathode Bay 
OsdUograph, employing an Electron 
J et deflected by variable electric or 
magnetic fields as a **pointer.** 

Electron Lens. An applianco for 
spreading, oonoont rating or other- 
wise focusing a beam of projected 
elootrons by tho action of an 
electric or magnotio field. Soo also 
EusomON Miorosoope. 

Electron Microscope. An apparatus 
by which the structuro of a btidy 
can be examined by spreioding an 
electron beam emitted thon^froni 
by oleotrostutio or olectroniagiiutic 
deflectioa. 

Electron Multiplier. A highly ex- 
hausted tube witli an anode in tho 
centre and a flat cold cathode at 
each end. An electron from a 
photoelectric or other source im- 
pinging upon one cathode cauHos 
omission of secondary electrodes 
at a high spoed (duo to tho high 
voltage maintainod between the 
electrodes). Those are caused by 
a focusing coil to miss tho anode 
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and to impinge upon the second 
cathode producing omission of 
further secondary electrons. Thus 
the action is cumulative and a 
considerable amplifying effect is 
produced. 

Eleotren Optics. The study of the 
behaviour of boarns or jots of 
projected electrons os doflocted 
by electric or magnetic fields 
equivalent to lenses. 

Electron Power Tube. See Thbbmi- 

ONIO OSOILIiATOB. 

Electron Telescope. An apparatus for 
seeing througli bazo, etc., by infra- 
red rays in whicli an infra -rod ray 
image is formed by optical lenses 
on the cathode of an Electron Imago 
Tube by which it is roridoredvisiblo. 

Electron (or Electronic) Theory. The 
theory which explains all electrical 
phenomena by the interatomic 
transfer or independent movement 
of electrons. 

Electron Tube and Electron Valve. 

A Discharge Tube such as a The/r- 
miomc Valve or “X” Kay Tube 
in which there is a sulnciontly 
high vacuum for the effect to be 
due to streams of olecirons and 
not of gaseous ions, o.g. a Kenoiron 
or a Coolidge Tuhe^ often used 
indisoriminatoly for any Thermionic 
Valvo, Catliodo liay Tul)o, oto. Cf. 
Gas JDisoJtAiiaifl Tuj»h. 

Electron Valve. An Electron Tube, 
th<^ application of wliicli doj)ends 
upon its unilatoriil conductivity. 

Electron Waves. Groups of waves 
which, according to recent theory, 
accompany tho movomont of elec- 
trons. Tlioir prosonoo was pre- 
dicted inathomntically by de Broglie 
and ooufirmed by diffraction obser- 
vations. 

Electron-Coupled Frequency Changer. 

A valve in which a single stream of 
electrons is first made to oscillate 
with a locally c.ontrollod fre- 
quency, an<l tho freqiioiicy of tho 
rocoivod signal is suporposod upon 
it, producing a hoUu’odyne iuter- 
modiato froquoncy; either of tho 
Heptode or OcUtde tyj>o. 

Eleotronde. A musical instrument 
similar in principle to tho Etuebo- 
PHONE, but with the volume 
control actuated by a foot pedal. 

Electronegative. Having the property 
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of being attracted to the positive 
pole of an ISlarJrolytio CeU.Oi. 
EuasoTEO-PosmvB. 

Slectronic Cell. A Primary Cell con- 
sisting of two dissimilar plates, o.g. 
copper and zinc, the space between 
which is occupied by radio-active 
material. 

Electronic Clouds. See Heaviside 
Layer. 

Electronic Discharge. A discharge in 
a very highly c:^austod tube con- 
sisting entirely of electrons without 
gaseous ions, e.g. in a CooUdge Tube. 

Electronic Oscillations. Oscillations 
in a circuit connootod to a tlier- 
mionic valve of high frequency 
owing to conditions of inertia of 
tho electrons of the sysUnn; tint 
period of oscillation being depend- 
ent upon tho time of travel be- 
tween the (doctrodes. Cf. Reaction 
O soinr^TioNs and Dynatron 
Oscillation. 

Electronic Piano. A piano without a 
sound l)oardmwhi<di tlKwihratioiis 
of each st-ring alTeet the capacit- 
ance of acoiidonsi^r microphone and 
produce modulations in a loud 
sf leaker circuit. 

Electronic Rectifier. Sec Metal 
Rectifier. 

Electronic Relay. A Thonyiionic Valve 
used as a relay. 

Electronics. I'hu science of tho move- 
ineiits of miectroihti, 

Eleotronomy. A name somc^timos 
given to the study of atomic 
structure. 

Electro-Optical Rotations. Koo Mag- 
neto -Oitioal Rotations. 

Electro-Optics. Thu science of the 
connection betwtum optical and 
electrical phenomena. 

Electro-Osmosis. Soo Osmosis. 

Electro-osmotic Purification of Water. 

Sell Osmosis. 

Electro-Parting. Sec RudCTROLYTio 
Paktino of Mistai>i. 

Electro-Pathology. The investigation 
of ])iilliologi(;al conditions by 
electrical metJiods of curing diseaso 
by el<>ctrical means. 

Electropathy.* Ourvativo application 
of electricity. 

Electrophone. A name originally 
given to an early form (Aden’s) 
of telephone tnvnsmitter, but later 
used to signify on auxiliary tele- 


phone servLoe whereby subscribers 
can listen to performances at 
theatres, etc., by means of BTMoial 
instruments over the ordinal^ 
exchange linos, and for certain 
forms of telephone for tho use 
of the deaf. 

Electrophore* Soo Elegtbofhorotjs. 
Electrophoresis. The iiassago of 
lineiy divided bodies (e.g. colloids) 
through a liquid due to the iiillu- 
ence of ailifterence of pottintial. See 
also Catapkoresin and A naphoresis. 

Eleotrophorus. A single apparatus 
whereby a charge, originally pro- 
duced by friction on a plate of 
insulating material, is made to 
charge an insn luted metal plate 
presemted to it, momentarily 
earthed and thou removed, thus 
multiplying the original ohargo 
indefinitely. 

Electrophorus, Continuous. See Con- 

tinuous Eleothophoros. 

Electro-Polar. An old-fusluoned term 
for tho Htat(^ of polarity of a con- 
ductor in which an oioctrostutio 
charge is produc,od by induction. 

Electro-Physiology. T’ho scienoo of 
electrical phonomuna connected 
wdth living organisms. 

Electroplate. Objects which have 
been silver- or gold-plabod cloctro- 
lytically. 

Ellectroplatiug. Po position of coat- 
ings of nickel, silver, gold, otc., on 
meUvl objects Iiy electrolytic moans. 

Electroplating Bath. i^>e Elkotro- 
TLATiNG Vat. 

Electroplating Dynamo. A dynanu> 
constructed to give a heavy 
current at a low volt ago iw required 
for electro -deposition. 

Electroplating Vat. A tank in which 
objects to be iiiahid are hnng, in 
n Hiiitable eloctrolyt.e, so that they 
form tho cathode, with anotles 
formed by i)latos of tho metal 
to be (loposibiil. 

Electro-Pneumatic Contactor. A Con- 
tactor in whieli the eontael+i are 
opened and closed by a eoinprtwscd 
ttir cylinder controlled by eleotro- 
inagnotieally act.iiah'd valves. 

Electro-Pneumatic Control, Signalling* 
etc. fcJystKuns in winch switohos, 
signals, etc., are worked by com- 
pmssed air controlled by oloo- 
trically actuated valves. Cf. 
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Eleotbomagnetic Conxbol and 
all-Eleotbio Signaxung. 

Eleotro-Pneamatio Book Drill. A 
reoiprooating rock drill in which 
the pneumatic cylinder aotixating 
the drill is connected by pipes 
to a valveloss reciprocating air 
pump driven by an electric motor. 

Electropoion. A name formerly 
given to the combined electrolyte 
and dopolcvriser of the single fluid 
bichromate cell. 

Electropositive. Having the pro- 
perty of being attracted to the 
negative pole of an electrolytic 
cell. Cf. Eleotbonhoative. 

Electro-Preoipitatioii. A torm some- 
times used for deposition of 
colloidal substancos by Elbotbo- 
PHOBESia. 

Eleotropanctiire. A method of cura- 
tive electrical treatment involving 
the insertion of needles into the part 
affected to serve as electrodes 
for the passage of a current. 

Eleotro-Bemiiiig. See Eudotbolttic 
Beitining. 

Electroscope. An apparatus for in- 
dicating the presence of a difference 
of potential by electrostatic means 
without attempting to moasm*e it 
accurately. Oi. Eleotbombtbb. 

Electroscope : Condensing, Gold 
Leaf, and Pith Ball. See Condens- 
ing Eleotbosoofe, Gold Leaf 
Elegtbosoofe, etc. 

Eleotroscopic Powder. A mixture of 
finely powderod materials which if 
dusted over a plate acquire charges 
in rubbing together while falling 
BO that the grains of different 
material adheres to tho differently 
charged portions of the plate. 
See Liohtenbeko Fioubes. 

Electrosemosis. Sf^u Osmosis. 

Electro-Sherardising. A variety of 
the Shorordising process (coating 
iron or stool with zinc by immersion 
in a heated vessel containing 
owdered zinc) in which electric 
eating is employed. 

Electrostatic. Pertaining to olootrio 
JPotentialaf Okargea, etc., and to the 
forces duo to them, i.e. to effects 
of what may be described as 
electricity at rest, as opposed to 
Mlectro-Dynamio. 

Electrostatic Adhesion. The adhe- 
sion of one substance to another 


in contact with it by electrostatic 
attraction. This adhesive force can 
be made very strong even in oases 
where only a moderate difference 
of potentials is porinitted to exist 
between tho bodies owing to 
their contact resisionoo, on ac- 
count of the almost infinitely 
smaU distance between them. The 
changes of adhesion produced in 
this way can be practically utilised 
to actuate telephones, relays and 
other apparatus. (Also called 
Johnsm-Rdhhelc JSffact.) 

Electrostatic Attraction and Repul- 
sion. Meohanioai forces between 
bodies carrying unlike and like 
charges respectively. 

Electrostatic Capacity. See Oapaoi- 
tanob. 

Eleotrostatio Charge. See Chabge. 

Electrostatio Cohesion. Sue Eleotbo- 
sTATio Adhesion. 

Electrostatio Component (of Eloctrio 
Waves). Tho component at right 
angles to the Electromagnetic Com- 
ponentt i.e., usually in a vorticed 
plane, which produces a cyclic 
change of electrostatic conditions 
at a point and thus causos oscilla- 
tions of potential bolween a receiv- 
ing aerial and earth. 

Eleo&ostatic Conpling. Tho associa- 
tion of circuits one to another by 
a connection involving elootro- 
statio action, e.g. througli con- 
densers. Cf. CoNDDOTiVE and 
Inductive Coupling. 

Electrostatic Error (in Wireless Direc- 
tion Finders). The result of stray 
capacitance -coupling between tho 
field coils and the soaroii coil. 
Avoidable by interjjosition of an 
earthed shiold. 

Electrostatio Field. A region whore 
forces are exerted duo to the 
presence of electric charges. (Also 
called Electric Field.) Cf. Mag- 
netic Field. 

Electrostatic Field Strength. See 
Fobce (Eloctrio). 

Electrostatio Flux. The number of 
Unit Electrostatic Tubes of Force 
passing through a given cross-soo- 
ti onal area in an electrostatic field. 
Symbol : 

Electrostatio Flnx Density. Seo Flux 
Density and Displacement (Elec- 
tric). 
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Electrostatic Focusing (in a Cathode 
Ray Tube). Tlio conoontration of 
the Electron Jet by a radial electric 
field. loNio Foousing and 

of. Focusing Coil. 

Electrostatic Force. Forces due to 
the of olectrio charges. 

See also Fonoio (Electric). 

Electrostatic Generator. A machine 
which produce's ohargos at high 
potentials when driv(jn mechani- 
cally, by an electrostatic i}r4)cesR. 
See Influrnok Maouinm, Fmc- 

TIONAL Ma CHINK, Otc. 

Electrostatic Induction. ( 1 ) The pro- 
duction of a charge owing to the 
presence of an opposite charge 
in a neiglibouring conductor. 
(2) A tc'rm somutimos used for 
electric Diaplacomcnt in eiectro- 
etatic the.ory. 

Electrostatic Instruments. Measur- 
ing iiistrunionts doj^^ndiug for 
their action on electrostatic for- 
ces. 

Electrostatic Eerr Effect. Refraction 
of a polarised boam of light by a 
liquid dielectric, such as nitro- 
benzol, of a charged condtnisor by 
an amount depending on the 
square of the llold. 

Electrortatic Lens. An Khctnm Lem 
in wlueli the focusing is (itTeoUid 
by ail ol(*<iti*io fU'ld. (U*. JMagnktio 
Lens. 

Electrostatic Machine. Koe Elrotho- 

STATIO (iKNKllATOtt and ElJflOTKO- 
STATic Motor. 

Electrostatic Motor. A moUir de- 
pending for its action on electro- 
static attraction and repulsion. 
Some forms of Influence Machine 
arc rovorsiblo and can run us 
eloctroslatie motors when a dilTor- 
enco of potential is ajqilied to 
th(un. 

Electrostatic Optical Stress. An ox)- 
tical change in glass and other 
bodies whi^ri under dielectric 
stress wliemby double refraction 
is profluood. 

Electrostatic Oscillograph. An Oa- 
cillogra 2 )h in which the forces 
acting on the moving system are 
electrostatic. 

Electrostatic Precipitation. Sec Prb- 

OIPITATION. 

Electrostatic Refraction. See Kia- 

FBAOTZON. 


Electrostatic Retroaction. Retroaction 
in a wireless receiving sot in which 
the coupling botwe<iii the plate and 
grid circuits is electrostatic. Of. 
El JSOT llOMAO NiflTIO K MTJIO ACTION. 

Electrostatic Separator. An ap- 
paratus in which materials uf 
different sixscific inductive capa- 
cities are deilected by varying 
amounts, and are caused to fall 
in dilTorent heaxis, when a mixture 
of them is allowed to fall in a 
stream in a powerful olootrostatic 
field. Cf. DiBLiaoTRio Sepahatob 
and Maonetio Separator. 
Electrostatic Shield. A metallic 
shield or screen to pn'tvont instru- 
ments, oto., being affected by 
external olootrostatic fields. 
Electrostatic Stress. See Dieleotbio 
Stress. 

Electrostatic Telephone. See Con- 
dense a Reoeiveu. 

Electrostatic Transformer. An ar- 
rangement by means of which an 
altered voltage can bo obtained 
from an a.o. oircuit by coupling 
tlu'ough a condonser to each pole. 
In order to obtain a stable extomal 
characteristic, a resonating circuit 
is connected to tho secondary. 
Electrostatic Tubes of Force. See 
Tubes oe Force. 

Electrostatic Units. Tho system of 
absolut<^ electrical units derived 
from the fundamental units of 
length, mass and timo (tho conti- 
inoter, the gramme, and tho 
secund), biwod on a unit quantity 
of elootrieity which exerts unit 
mochauioal force on an oqual 
quantity at unit dislanctu 
Electrostatic Volta.ge Multiplier. A 
dovico for obtaining iiic.riewted 
potential by mechanically reducing 
tho oaxiaoitaneo of a charged oon- 
donser and eausifig it to chargo a 
further condenser. 

Electrostatic Voltmeter. A volt- 
motor depending for it<s action 
upon the (dectrosLatic imtion bo- 
iwt'oii fixed and moving 
ooniKtch'd roHXMiotively to tho 
poles iKawooii which tho diileronoo 
of petonLial is to bo inoasurod ; 
reseiubling tho Quadrant Electro- 
meter in [irinciplo but of more robust 
construction. See Mui/tioelIjULAB 
VOJ.TMKTER. 
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Eleotrostatio Voltmeter, Generatin^r. 
See GBNiotATma EiiBOxbostatio- 
VOLTMBTEH. 

Electrostatic Wattmeter. An instru- 
ment of similar oonstruotion to 
the Qi*adrarU JBilectrom$ter, in 
which the two sets of fixed plates 
are connected to the termixi^ of 
a shunt carrying the main current, 
and the moving vane is connected 
to the other pole of the circuit; 
used chiefly m alternating cur- 
rent work. 

Electrostatics. The science which 
deals with the phenomena of what 
may be descnbed as electricity 
in a state of rest, i.e. charges and 
potentials as apart from currents. 

Electrostenolysis. Electrolysis of 
certain metals in capillary tubes. 

Eleotrostriotiozi. Deformation of a 
dielectric by electric stress. 

Electro-surgery. The employment of 
electrical methods m surgical 
practice. 

Electro-synthetic. Causing chemical 
combination by electrical moans. 

Electrosyntonio Switch. A remote- 
control switch actuated by a fre- 
quency superposed in the main 
circuit by a buzzer or otherwise, 
and responded to by mechanical 
resonance. Different frequencies 
ore employed for opening £uid 
closing the switch. 

Eleotrots^. Movement, in response 
to electrical stimulus, of small 
organisms. 

Eleckotechnios and Electrotechnology. 
The praotioe and the soience of ^e 
application of electricity to industry. 

Eleoteotellurograph. Apparatus for 
the study of Earih Currents, 

Eleotroiherapentios and Electro- 
therapy. The science and the 
practice of electrical treatment of 
disease. 

Electrothermal. Pertaining to the 
produotion of heat eleotrically. 

Electrothermal Instruments. Elec- 
trical measuring instruments de- 
pending for their action upon 
elootrical production of heat. 

Eleotrothermancy or Electrothermy. 

The science of the production of 
ole otri city by heat. 

Electrothermics. The art of produc- 
ing heat by electrical means, e.g. in 
an electric furnace. 


Electrotint. A method of producing 
printing blocks by drawing with 
varnish on a metal plate, deposit- 
ing metal electrically on the 
peurts not so covered, and using 
the mould so produced to cast 
the block with the linos in relief. 

Electrotone. Sec ELosoTAOToinTs. 

Eleotrotonic State. An expression 
formerly applied to describe a 
state of electrical tension, now 
designating a modified condition 
assumed by a norvo when an oleotrio 
current is passed tlirough it. 

Eleotrotonicity. See Eleotrotonios. 

Electrotonise. To produce Electro- 
tonua in a nerve. 

Eleotrotonus. The modified condi- 
tion assumed by a norvo when a 
constant current is passed through 
it. See Akeleotaotonus, Cat- 

BLEOTAOTONUS. 

Electrotropism. A tondonoy of cer- 
tain vegetable organisms to assume 
curvature undor the influence of 
an electric current. 

Electrotype. A facsimilo in relief 
of an object, made by electro- 
depositing copper in a mould 
with a conducting surface, such 
as a wax imprusMion which has 
been dusted over with powdered 
graphite usually liinitocl to the 
reproduction of printing Hurftt(x>s. 
See Eleotao. 

Electrotyper. One who makes 

ELEOTJtOTYPES. 

Electrotyping. Tho manufacture of 
Electrotypes. 

Eleotrotypist. Soo Ej.ectaotypea. 

Eleotrot^ograph. An electrically 
worked type sotting machine. 

Electro-vapour Radiator. A self- 
contained pipe radiator in which 
steam olrculatos formed by heating 
water in tho apparatus by an 
electric immersion lioatiT. 

Electrovection, The passage of a 
liquid, that is being electrolysed, 
through a membrane. 

Electrovital. Having to do with 
electrical phenomena caused by 
vital i^oesses. 

Electro-Winning. Soo Eleotao- 
Exibaotion. 

Electium. (1) Latinised form of 
Greek electron (amber). (2) An 
alloy of silver and gold used by the 
ancients. (3) A modem alloy 
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similar to Qermtm Silver used in 
the oonstruotion of instruments, 
etc. 

Element. One of the electrodes in 
a primary, secondary, or thermo- 
electric ceil. Sometimes the term 
is used for the whole of one cell in 
a battery, e.g. VoUaie clement. 

Element: Heating, Negative and 
Positive. See Heating Element, 
Positive Element, etc. 

Element Carrier. A refractory sup- 
port upon which a Heating Element 
IS mounted. 

Elevator (Electrical). See Lift. 

Eliminator, Battery. See Batteby 
Eliminatoe. 

Ellipsoid Voltmeter. An iuHtrutncni 
for absolute dotcriiiinaiion of high 
voltages by observing the deflec- 
tion of a inotnllic ellipsoid of 
accurately known diimuisions sus- 
iwmdod in the field botwtHUi parallel 
])lates to which the voltage to bt^ 
inoasured is supplied. 

Elliptic Hysteresis. The liysh^resis 
ohti\inc)d from an elliptic form of 
B: H Curve. 

Elliptic Polarisation. Limitation of 
wave action, such as light or other 
Electric Waves at riglit angles to 
the direction of propagation, to 
unequal action in two pianos at 
right angles to each other. Cf. 
l^LANB and ClROUliAR POLAXIESA- 
TION. 

Elongation, Magnetic. Soo Magnetic 
Elongation. 

Elverson Oscilloscope. An apparatus 
for detection of vibratiims and 
examination of inovoinonts of parts 
of machinery, etc., by viewing 
under recurrent flashes of short 
duration from a neon or other 
vacuum tulKi lamp, controlled by 
a special contact maker. 

Emanation (Electric). See Efflu- 
vium. 

Emanation, Radio-active. See Ra- 

dio-active Emanation. 

Embedded Panel Heating. 1’anel 
Heating. 

Embedded Pilot. A pilot win^ for 
actuating pn)h‘ctivo gear<wulH)(ld<Hi 
in ail overhead earth wire. 

Embedded Temperature Detector. A 
thormo-junotion or resistance thor- 
momotor embedded in a winding, 
etc., for indicating the tempera- 


ture attained at an inaccessible 
point. 

Emergency Release Push (in Electric 
Lifts). A push button, usually noar 
the control ‘ board of an electric 
lift, for allowing a car to bo moved 
in emergency with one or more of 
the gates open. 

Emergency Stop (in Electric Lifts). 
A switch in a lift car by which the 
electric sujijily can Ixi cut off 
indopimdoiitly of all other <*ontrol 
gear. 

Emergency Switch. A switch in a 
convenient position for cutting 
oS the supply of current in case 
of accident, cither directly or 
through a tripping arrangemorit. 

Emergency Wireless Apparatus. W ire - 
loss apparatus on board ship pro- 
vided for omorgoncy uso when the 
main wireless apporatus is out of 
action. 

E.M.F. The usual abbrt»viation for 
Electromotive Force. 

Emission. Soo Theumtonio Current. 

Emission : Grid, Secondary, and 
Total. Sec Grid Emission, 
Secondary Emission, etc. 

Emissivity. A term used in photo- 
metry in comparing tho light 
given out by diltcTont bodies iior 
unit area at a given ioinx>oraturo. 

Emissivity, Heat. Sec Heat Emis- 

SIVITY. 

Emitron Camera. See Ioonoscope. 

Empire Cloth. Cambric improgiiated 
with linhKHid oil by asiiecial iiroccss ; 
used for aniiaturc iusiilation, etc. 

Enamel. Soo Insulating Varnish. 

Enamel Insnlated Wire. Wiro c.ov- 
erod with a coating of a spiKoal 
insulating moisturo jiroof enamel ; 
used principally for magnet coils 
and solenoids in arc lamps, control 
gear, etc. 

Enamel Paint. So(» Insulating 
Varnish. 

Enamel Rheostat. A form of Rheo- 
stat in which tho Tesistaneos of 
wire, ribbon, oto., are oriilwddod 
in porcelain onainol ; usod for 
Shunt Regulators^ et c. 

Enamelled Slate. Slate rondorod 
suitable for switchboard puiqjusos 
by a coating of bard black onarnol 
to prevent absorption of moisture. 

Enclosed Arc Lamp. An Arc Lamp 
in which tho arc is surrounded by 
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a closely fitting globe which does 
not allow of the access of external 
air. The arc consequently bums 
in a hot atmosphere practically 
without oxygen with the result 
that a longer arc is used and the 
carbons bum away much slower 
than in the ordinary open arc. 
The efficiency is not so good 
but the light is of a colour nearer 
to daylight. 

Enclosed Flame Arc Lamp. An Bn- 
cloaed Arc Lamp employing Flame 
Carbone, Of rather difierent con- 
struction from an enclosed arc 
lamp for pure carbons as special 
means have to be provided to pre- 
vent fumes condensing in the 
enclosing globe. See Blondel and 
Jandus Abo Lamps. 

Enclosed Fuse. A fuse in which 
the fuse wire is within a tube 
or other covering. 

Enclosed Motors. See Fxtllv Ek- 
CLOSED, Semi-Enolosed, etc. 

Enclosed Selt-Gooled Motor, etc. An 
enclosed motor, etc., with special 
means inherent in the machine for 
the circulation of air otherwise than 
by direct communication with the 
surrounding atmosphere. 

Enclosed Starter. A starter in which 
all the contacts and resistances, etc., 
are in a closed case, usually of 
oast iron. 

Enclosed Ventilated Motor, Switchgear, 
etc. An enclosed motor, switchgear, 
etc. with perforated covers over 
the apertures in the case. Of. Fully 
Enclosed, Semi-Enolosed. 

End Bell. A substantial metal cover 
placed over the end connections 
of a high speed armature to hold 
them against centrifugal force. 

End Bracket. An open bearing 
support fixed to the frame of a 
machine and not to the bed plate. 

End Cells. Seo Reoulatino Cells. 

End Connections. That part of the 
armature coils which does not 
lie in the slots and joins together 
the active portions, whether con- 
sisting of separate strips, etc., 
conneoted up in place or simply of 
the bent portion of a former- 
wound continuous wire coil. See 
BUTIEBPLY CONNBOTIONS, INVOL- 
UTE Connections, Babbel Wind- 
ing, FOBMEB-WotJND COILS, OtO. 


End Connections, “V.” See “V” 

End Connections. 

End Cap Static. A name given (in 
America) to the buzzing spark 
discharge that occurs at some of 
the gaps near the lino end of a 
multigap arrester. 

End Leakage. Magnetic leakage 
round the end of a stator or motor 
in dynamo -electric machinery. 

End Plates. The flanges which hold 
together the stampings forming the 
core of a stator or rotor. 

End Bings. See Commutatob End 
Rings. 

End Bing, Static. See Static Enu 
Ring. 

End Shield. A ousting bolted to the 
stator of an alternator, motor, eto., 
afiording mechanical protection 
to the end connections, etc., pre- 
venting access to live parts and, 
in the case of enclosed machines, 
the entry of dust, eto., sometimes 
limited to casos where, especially 
in the smaller sizes of machines it 
carries the bearings ; when not 
cprying bearings, they are some- 
times called Fmdere or Protection 
Cape. 

Endodyne (Wireless) Reception. The 
arrangement of thonnionio valve 
cirouits for Beat Reception in 
which the souroo of the local 
oscillations of slightly difioront 
frequency is an actual port of 
the receiving apparatus ; also called 
Auto- Heterodyne or Autodyne ro- 
ception. Of. Hetlsbodyne Reoeb- 

TION. 

Endoscope. Apparatus for inserting 
a lamp within the body for tlio 
inspection of inlx^riiul cavities. 

Endosmose (Electrical). See Osmose. 

End-Play Device. A device used on 
rotary converters, etc., to cause the 
rotor to niovo axially backwards 
and forwards over a short distance 
in the bearings to avoid the 
commutator wearing into grooves. 

Ener^e. To put apparatus in 
action by oonnooling to the circuit. 

Energy Amplification. Tho ratio of 
the energy taken from tho outwt 
side of an amplifier to that applied 
to the input side. 

Energy, Electrical. The oap^ity 
of an electric current to do worK, 
An expression also commonly used 
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for the supply from a generating 
station. 

Energy Component. Soo Aotivic 

CUTIRENT, VOLTAOB Or VOLT- 
AMPEltliiS. 

Energy Losses. That portion of 
the energy input in eleotrioal 
machinery or apparatus which is 
used up othorwiso than in per- 
forming the uaoful work for which 
the apparatus, etc., was designed, 
such as in heating the windings, 
overcoming olToots of hysteresis and 
eddy currents and raoohanical 
friction. 

Ener^ Meter. An instrument which 
registers or iniogrt^ios the total 
amount of electrical energy which 
has passed in a eircuit, i.o. a supply 
meter which takes account of 
the total watt-hours and not only 
the ampere -hours. See Watt- 
Houb Meter. 

Exig^ed Test. The method of ascer- 
taining whether a particular line 
in a telephone exchange system 
is engaged by touching the tip of 
the operator's calling plug upon the 
bush of tho jack wli<m a character- 
istio sound will bo heard in the 
operator’s receiver if the line is 
engaged. 

Engineer, Chartered Electrical. Soo 

CirARTKRED ELEOTIUOAL EN- 
GINEER. 

Engineer, Electrical. One compotont 
to direct the application of oloc- 
trioity to industrial puq^osos on 
a largo scalo. 

Engineering, Electrical. The appli- 
cation of oleotrical mothods to 
oiigimwring work, indastruil i)ro- 
(swoH, <'l.c., on a largo H(^alo. 
SomotimoH divided into IIeat>y 
Current Engineering relating to 
power, lighting and traotion, etc., 
and Lifi.t Current Engineering, 
dealing mainly with Electrical 
Cotnmunication. 

Engraving (Kliujtrio). A iiuahod of 
(it tilling in whieli tho pinto foriiis 
tho nnodo of nii olootnilytio coll. 

Entering Edge (of a Brush). Tho 
odgo of a brush with which any 
part of tho commutator lirst makes 
contact. 

Entz Booster. An automatic Itever^ 
sible liattery Booster in which tho 
excitation is controlled according 
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to the load conditions by mesois 
of a carbon rheostat. 

Entz Petrol-Eleotric S]^tem. A sys- 
tem whore the engine drives the 
rotating field system of a dynamo, 
the armature of which is mounted 
on tho cardan shaft. Whon the 
slip is considerable, the current 
generated is used in a motor to 
reinforce the torque. At liigh 
spoods the dynamo simply acts 
tM a magnetic clutch with small 
slip. Regulation is effected by 
vaiiution of tho relative fiold 
strengths of the two machines. 

Epidiascope. A projoctor which 
can bo used either as a Reflecto- 
scope or for projecting orclinory 
lantern slides. 

Epsilon (fi). Symbol fori'orce (oloctric). 

Epstein Hysteresis Tester. An appar- 
atus which inoosuros combined 
hysteresis and oddy -current losses 
in a samplo of sheet iron by the 
A.C. Wattmeter method. Riles 
of strips out from tho sheet to 
be tested are assembled to form 
a rectangular magnetic circuit, 
sometimes known tis a MagnsUo 
Squwe, ovory side of which carries 
a winding. 

Egnal Heterodyne. A heterodyne 
receiving circuit in which the 
auxiliary oscillations and those 
duo to tho recoivod waves are 
approximately equal in amplitude. 
Egnaliser Bing. Si3o Equalising 
Kings. 

Eqnaliser Switeh. A switoli wliich 
connects the arrnaturo end of tho 
series field winding of ono of a 
niimhur of inachinos to tho Equalis- 
ing Bar. 

Eqnalising Bar or Cable. An auxi- 
liary Bus Bar, or Cable, hy 
which all thc> sorios fiold windings 
of a grouj) of compound wound 
gonorators am pid. in parallel 
for stability of regulation. 

Equalising Connections. Ho(3 E(^ui- 

POTKNTIAl. Conn MOTIONS. 

Equalising Current. Tho inUirchangu 
of ournuit. in an MquaUsing Bar, 
Cable or Ring, hy which t.lio m- 
quirod equalising action is oiTectod. 

Equalising Rings. King eoncluctors 
in an annaiuni to which ocpialising 
or Equipotential OorLiicctions aru 
mode. 
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Eanator* Magnetic. See Magkexio 

EQUiLTOB. 

Equipment, Electiiciti. The eleotrioal 
apparatus, etc., required in addition 
to meohanioal or other apparatus 
to achieve some object eleotrloally. 
Eqnipotential or Equalising Cozmeo- 
tions. Connections taken off from 
points in an armature 'winding, 
which should be at the same 
potential, and connected to Equa- 
lising Rings to allow of an inter- 
change of current to ensure 
symmetry of the conditions in 
afferent parts of the winding. 
Eqnipotential lanes or Surfaces. 
Lines or surfaces in an electric or 
magnetic field, at all points on 
which the electric or magnetic 
potential is constant ; at right 
angles at any point to the lines 
of force intersecting them. 

Equipotential Method. (Of simul- 
taneous telephony and telegraphy.) 
The method of superposing tele- 
graph or telephone circuits in- 
volving the use of a balanced 
Phantom Circuit. 

EquMgn^ Radio-Beacon. A system 
of aerial navigation on a fixed 
route in which two modulated 
beams are projected from stations 
on each side of the route. When 
the aircraft is on its correct route 
the received signals are equal. In 
one system, the signals are so 
interlocked that a continuous 
sound is heard on the route, but 
difierent discontinuous sounds are 
heard on either side. In a further 
development a visual signal is used 
showing a single illuminated line 
when on the course and thick and 
thin parallel lines when oti the 
course, the thick line corresponding 
to that aide of the route to which 
the machine has diverted. 
Equivalent : Eleotcochemioal, Standard 
Cable and Transmission. See 

EliBOTBOOHBMICIAL EQUIVAIiEBI?, 
STAimiiBn Oabubi EqmvAiiEirT, etc. 
Equivalent Disturbing Voltage (of a 
Power Circuit Adjacent to a 
Communication CJirouit). The 
e.m.f. of a frequency of 800 cycles 
per sec. which has the same dis- 
turbing effect on the communica- 
tion circuit as the operating voltage 
with its harmonics. 


Equivalent Logarithmic Decrement 
and Equivalent Logarithmic Incre- 
ment. The a|)parent value of the 
decrement or increment of oscilla- 
tions or waves not diminishing or 
increasing in true geometrical pro- 
gression as determined in the same 
way as the true logarithmic decre- 
ment or increment. 

Equivalent Reactance. That value 
which a Reactance would require 
in order to have the same effect os 
a system of interlinked reactances 
complicated by magnetic leakage. 

Equivment Resistance. That value 
which a resistance would require 
to have in order to allow the same 
current to flow witli tho same 
applied e.m.f. as in a piece of 
apparatus in which other factors 
as well os resistance determine 
the current. 

Equivalent Sine-Wave. A true sine- 
wave form having the samo r.m.s. 
value and frequency os the actual 
wave form of an alternating 
current, voltage, etc. 

Erg. The metric unit of energy, 
being that expended when a force 
of one d3me is exerted through one 
centimetre. Equal to 10"’ joule. 

Erg-Meter. A name given to the 
earlier types of energy meter or 
watt -hour meter. 

Error (of a Measuring Instrument). 
The difference between the indica- 
tor of the instrument and the true 
value of the quantity to be mea- 
sured e^ressed in a percentage of 
the indication. 

Error : Calibration, Cargo, Compass, 
Goupling, Electrostatic, Heding, 
Lack ot Symmetry, Night, Loop 
Tuning, Plain Tuning, Quadrantal, 
Semicircular, and Ship. Sec Gali- 

BBATION EbBOB, CaBGO EBBOB, 
etc. 

Erythemeter. An instrument for 
measurement of tliat portion of 
the ultra-violet radiation given by 
a source of artificial sunlight which 
is effective in causing erythema 
(sunburn) of the skin. One method 
is by means of special photo- 
electric cells in oonjimction with 
appropriate light filters. The range 
of wavelengtlu in question is from 
2800 to 3200 1 . 
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E.S. Lamp Cap. See Edison Sobew 
Lamp Cap. 

Escals. A name given to the equival- 
ent slot positions in each polo ptioh 
in a muftipolar winding. 

Esteiline Permeameter. An instru- 
ment for magnetic testing in which 
the sample bar forma iiart of a 
magnetic circuit containing an 
annaturo driven by a aeparato 
motor BO that the o.m.f. produced 
is a mooHiire of the flux in tho 
circuit. The apparatus can bo 
used for direct permeability mea- 
surements when suitably calibrated, 
or for plotting hysti^rosis curves 
by a step by Ht(»p method, or with 
a standard bar in parallel magnet- 
ioallv witli tho tt‘Ht bar as a Per- 
meahiUty Bridge by varying the 
number of efT<'ctivo turns in tho 
coil magnetising the sample until 
a balance is obtained whore no 
o.m.f. is produced in tho revolving 
armature. 

Eta (^). Symbol for cfficimcAj. 

Ether. Tho hypothetical all-pervad- 
ing medium by which light and all 
other electric waves regarded 
as being propagated, and through 
which tho forces between olootrons 
are oxerh'd. 

Ether Drift. Relative movement 
b<Jtwi'en t^lher and matt-er. See 
Mich kuson-Moui ,-r y Ex im-uument. 

Ether Waves. S<>e Waves (Electric). 

Etheric Telegraphy and Telephony. 
St)o Wireless Teleoraphy and 
Televiiony. 

Etheric Waves. See Waves (Electric). 

Etherophone. An eleetrieal musical 
iiistruiiKULi, inv<inl<Hl by Tlicremin, 
resembling a multivaivii wireless 
receiver in corisiruetion. Tho 
sounds are ])r()(luced in a loud 
speaker by the beats due to the 
interaction of two oseillating cir- 
cuits of fixed and variable fre- 
quencies n^spectively. The pitch 
is regulated by moveiiumt of the 
right hand of the perft)rnmr in 
relation to an upright rod, thus 
making varialioiisin tlu» capacitaneo 
of the variable freqmmcy circuit; 
while tho volume is controlled by 
movement of tho left hand rela- 
tively to a loop of wire in a i)art of 
tlio constant fixjquenoy circuit, 
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altering the amplitude of tho oscil- 
lations by regulating the degree 
of resonance of that part of the 
oirornt with tlie other part con- 
taining a piezo-cUectric resonator. 
A rectifying valve and one or more 
stages of low frociuoncy amplifica- 
tion are used. (Also called Tiwre- 
minvox.) 

Ethonillin. An (ih>ctrieai musical 
iustruineiit on a siniilur j)riuciplo 
to t hat of tho Bthcroji/ionc. 
Eupatheostat. A form of thermostat 
for eouti*olliiig room l^'JiijM'ratures 
iiifluencod by radiation and oou- 
vcction more nearly as is done by 
the human bt)cly than mi ordinary 
thermostat ooiitrollcd by air ti'in- 
pemt uro alono. A bJaeJe^nod copper 
sjduuxt conmumifates with a vessel 
ill which a volatile li<niid is heated. 
Tlie amount of lu'at ri'ceived by 
tho sphen^ affoets the vapour 
proHHure within and this a<ituat<‘s 
a diaphragm conlrolletl contact. 
Eureka Wire. Wiro made of an 
alloy of copper and nickel having 
a nearly constant temperature 
coofUcient and nut deterioi*ating 
to a great extent when kept at 
a high tomporature. 

Evolute Connections. A name sonio- 
timos inaccurately used for In- 
volute coniieotiun. 

Ewing Cnrve-Tracer, Hysteresis 
Tester, and Permeability Balance. 
See CuKVE Tracer, IIvsterksis 
Tester, cle. 

Ewing Permeability Bridge. A Per- 

7nc(ibility Bridge m winch tin) lark 
of dt^fleclion of a nccdlo (in a weak 
controlling tii'ld) IsU.wccu tho pule 
pieces mounted on t^vo yokes 
indicaU'H oiiuality in tho flux 
through u standard bar and a bar 
of tho same diiiK'iisiims to bo 
tested. Tho two bars ai’o clainiied 
}>aruUel to eiuih other by the yokes, 
and aro magnetised in opjKisite 
directions hy coils couiusited in 
series, the number of turiis in 
whieli is varied until a balance 
is obtained, i.(^ when no deUection 
of tho noeiUo is ])r(Khicod by 
reversing tho current. The stan- 
dard bar is italibral.cd by tho Dimhtc 
Bar and Yoke motluxl. 

Ewing’s Theory o£ Magnetisation. 
The explanation of the j[)iH'nomena 
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of magnetisation hysteresu, eto., the alternator voltage by varying 

by changes in the oneutation and the voltage of the exoitor ; used 

mutual grouping of independently alone or in conjunction with a rheo- 

magnetic constituents of atoms stat in the alternator field circuit 
(probably oonsisting of the outer Exciter Set. An :E}x(yiter complete 

electron orbits). See also Mag- with the motor, engine, or turbine 
KBTiSATiON. whioh drives it. 

Excess Pressure or Voltage. See Exciting Circuit. The circuit through 
OvxR-VoLTAGH. which current is supplied to the 

Excess Voltage Preventer. A device fiold magnet windings of a machine 

employed in such oases as regenera- and in whioh the field rheostat 

tive traction control for preventing is included. 

the voltage produced rising above Exciting Coil. A coil on a fiold 
a limiting value. ma^et or other electromagnet 

Exc hang e, Telephone. See Txle- which oames the current producing 

PHONBJ ExaHANGB. the magnetic field. 

Excitant. A term sometimes used Exciting Current. See Exoitation. 

for the electrolyte in a primary cell. Exciting Winding. See Field Wind- 

Excitation. (l) The production in mo. 
the iron core of a field magnet Exide Accumulator. The trade name 
or other electromagnet of a of a lead accumulator for heavy 

magnetic flux by a current in discharge rates, with the active 

a coil surrounding it or by the material in the form of pencils in 

resultant effect of currents in which the ribs of the grid aro em- 

several coils. (2) The current (or bedded and with wood separators, 

the Ampere Twma) required in the Exosmose (Electrical). See Osmose. 
windings of a field magnet or Expander. (1) An inert material, 
other electromagnet to produce such as carbon or barium sulphate, 

the required strength of field ; or added to the active material in 

in a.o. apparatus the component accumulator plates to avoid slirink- 

of the current required to provide age and to increase the porosity of 

the magnetising force. (3) The the mixture. (2) Soe Compandor. 

provuion of osofilations in the aerial Expansion Volume. See Volume 
circuit of a wireless transmitting Expansion. 
station, e.g. Impulse Exoitaiion, (4) Expansion Switch or Circuit-Breaker. 
The production of an electrostatic A switch, etc., with contacts in 

charge in a body by friction, eto. high pressure steam or gas whioh 

(6) (In a mercury vapour rectifier), is released by the movement of 

Maintenance of an ouxiliary arc to the electrodes so as to produce a 

prevent shutting down when the sudden drop of temperature whioh 

main aro is extinguished on no load. extinguishes the aro. 

Excitation : Compound, Differential, Esiiedance. A term sometimes 
Full, Impulse, Sell, Separate, Series, applied to the property of a circuit 

Shook, and Shunt. See Compound equivalent to negative imixxlanco 

Excitation, Dipprrbntial Exoi- which has a current assisting effect 

TATION, etc. due to conditions of resonanco. 

Excitation Loss. The power required Expedor Phase Advancer. A Phase 
to produce the exciting current for Advancer compensating tho impe- 

a generator or motor. dance drop in the induction motor 

Exciter. A direct current generator in conjunction with which it works 

supplying current for excitation of by generating a voltage propor- 

one or more other machines. tional to the secondary current 

Exciter : Direct Coupled, Separate, Exploder, Ma^eto and Mine. See 
and TTndersaturated. See Direot Magneto Exploder and Mine 

Coupled Exoitbr, Separate Exploder. 

ExoiTE^ oto. Exploring Brush. A small additional 

Exciter Field Rheostat. A rheostat brush, which can be shifted into 

in the field circuit of the exciter any angular position between the 

of an alternator which controls main brushes, for investigation 
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by a voltmeter of the distribution 
of potential round the ooinznu* 
tator. 

Exploring Coil. A ooil employed to 
measure a inajjnetio field, by tho 
swing of a ballistic galvanometer 
connected to it, when the field 
or the position of the ooil in it 
is suddenly reversed. 

Explosion Pot Circuit-Breaker. A 
circuit-breaker in which a stool 
vessel surrountls tho arcing con- 
tacts with tho object of accolorating 
the break by confinement of tho 
explosion, and to relievo tho 
pressure on the oil tank. See also 
TURBUIiATOU. 

Explosion Proof. Soo Flamb Proof. 

Exponential Horn. A Bom for a 
Loud iSiioak<n‘, th(^ dianiotor of 
which varies along tho length 
according to a exponential law. 
Cf. Logaritumio Horn. 

Exposed Wiring. ISee Surface 

WlRlNO. 

Es^nlsion Fuses. Enclosed fusos 
in which the arc is oxtinguishud 
by tho blowing of tho volatilised 
metal, etc., out through a vont. 

Expulsion Tube. An oiH^n-omfi'd tubo 
with <Uectro<l<*s at both onds con- 
iu‘cted in serii's with a ga]) in 
parallel with a string of h.t. lino 
msiilatoi'H to a(U. iws a lightning 
arrestor, tlu^ arc in the tubo Is'ing 
broken by tho rapid expulsion of 
th<^ gas<‘H lilK'ratt'd fi*om the special 
matorial witli which tho tiils^ is 
lined. 

Extension Bell. An tuiditional bell 
arranged to ring at tho same 
tiino us tho onlinary tolepliuno 
or other Ix^ll. 

Extension Lines (Tch^phoiio). Linos 
radiating over a lolcphoiio installa- 
tion from a private switehhoanl to 
tho various extension instruments. 

Extensive Refiectors. Iti^fU'ctors <lo- 
signed to dilTiiso tho light ovi'r a con- 
sicleraiilo aiiMb of unitorm illumina- 
tion. Cf. Intensive IIeei.ki’toils. 

Extension Set ('l'ch*plionc). An luldi- 
tional {^ub»cnhvr^N either coii- 
nocUsl ])crmanent.Iy in bridge with 
the main instrument of a tolophono 
Bubseribor’s installation or eoii- 
nooted wlitsi nujuirod. 

Extensometer (I*fi(s*trical). An instrn- 
inent in \v})ich cliangi' of dimciisioiM 
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of the Bpecimon under tost produce 
a change in the capacitance of two 
oapacitoi’s, and the ofI(‘ct of which 
oil tho circuit to which they are 
eunnect^sL is amplilu^d and i\j. 
corded by an oscilloginiih. 

External Armature Alternator. An 
alternator in which tho stationary 
armature surrounds tho revolv- 
ing field. Cf. Revolving Field 
Alternator. 

External Gharaoteristio. A curve 
showing relations botweon the 
terminal voltago and tho current 
in tho cxtornal circuit given by 
a generator. Cf. Internal Ciiar- 

AOTERISTIO. 

External Circuit. The portion of tho 
circuit to which current is supplied 
outside tho main terminals of tho 
battery, generator, or station 
producing tho supply. 

External Conductor. Tlio conduotor 
in a oonoentrio cable which sur- 
rounds tho other, or otliors. 

External Resistance. U'ho resistance 
of the External Circuit 

External Self-Inductance. An oxpros- 
sion usod in connuction with cables 
and other conductors for the 
inductanco duo to tho fiold outsido 
tho conductor. Cf. Internal Sblf- 
Induotanoe. 

Extra Current. An old-fashioned 
name for tho curi'ont rushes due 
to self induction. 

Extra High Pressure. Tho official 
Board of Trmlo dosoription of 
a pressure above .‘1,000 volts be- 
tween any two condueLors (of a 
system), or Ixitwoen one conduotor 
and earth. 

Extra High Tension (E.IT.T.). An 
expressieii usually iiiulersteod to 
1)0 synonyrnouH with Extra High 
/Vfwwwrc. 

Eye (Mlei'trii^). pe|ui!ar I'xpixission 
for a photo(‘le<*.l.rie or otlwir light 
s<'nHitive e.ell um <>(1 in <>.eimeetion 
with n'liiys iviid (,<> (ttmlrel any 
api>aratuH aeeordiiig to the light 
falling upon it. 

Eye-Ball Indicator. A form of visual 
signal in the older teh^plione 
exchanges in wliieli distinguishing 
iiiarks are brought into view 
through an aperture iiy the partial 
rotation of a ball. 
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F. Abbreviation for Farad : 83 mibol 
for Magtietomoiive Force. 

S, Symbol for Freguerhcy. 

Face Plate Controller and Face Plate 
Starter. The most widely usod 
type of a controller, or Motor Star- 
ter, in which a single contact lever 
moves over a nun^r of fixed con- 
tacts in the front of an insulating 
plate. 

Faeing, SteeL See Steel Facing. 

Faesim^ Telegraph. See Photo- 

TELBQBAJPHY. 

Factor: Absorption, Amplitade, At 
tennation, Breakdown, Copper, 
Crest, Damping, Decay, Distribu- 
tion, Duty Cyde, Form, Fusing, 
Impedance, Irregularity, EUrr, 
Luminosity, Non-Linear Distortion, 
Operating, Peak, Power, Radiation, 
Reactive, Reflection, Ripple, Satur- 
ation, Space, Spherical Reduction, 
Spread, Telephone Interference, 
Utilisation, Variation, and Winding. 
See Absobption Faotob, Ampli- 
tude Factor, etc. 

Factor of Merit. An expression 
soi^times used for the Senaitvoity 
which a given galvanometer would 
have if its resistance were one 
ohm and its time of swing, ten 
seconds. 

Factory Ktting. A robust type elec- 
tric light fitting in which the 
lamp is enclosed in a strong glass 
cover. 

Fade Unit. A potentiometer arrange- 
ment placed in the amplifier circuit 
of a broadcasting microphone by 
which the strength of the modula- 
tion can be continuously vairied 
down to zero to “fade out,** See 
also Mixing Unit. 

Fading. Temporary weakening of 
signals irrespective of the atQust- 
ment of the transmitter or receiver, 
possibly due to interference of 
waves which have reached the 
same point by different routes, e.g. 
partly by refraction by the irregular 
and constantly changing electronic 
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clouds of the Ionosphere, or solely 
to changes in the stron^h of the 
waves coming from above. 

Fading, Differential, Intensity, Phase 
and Selective. See DiprERENTiAL 
Fading, Fading Intensity, etc. 

Fall of Potential. See Drop op 
Potential. 

F^ of Potential Test. A fault 
localising test in which the poten- 
tial drop ^ong a known length of 
the cable is compared with t^t of 
the length up to the fault. 

®*olliug Ohaiaoteristio. A Oharaeter- 
mHo Curve representing the state 
of affairs when the voltage given 
by a generator falls with increase 
of current. 

False Zero Test. A test on the 
bridge or other principle in which 
the galvanometer is aefiocted by 
some constant or slowly altering 
extraneous current and the balance 
is made so that this deflection is 
not altered by the depression of 
the testing keys. 

Fan (JEjleotrio). An electrically driven 
fan of the propeller, centrifugal 
or other type to produce a current 
of air for ventilation, etc. 

Fan Aorisl. An A.erial in which the 
component wires are spread out 
fanwise. 

Fan-Coeded Motor, etc. A fully 
enclosed motor, etc., cooled by 
forced ventilation produced by a 
fen driven by the machine itself. 

Fan Ventilated Motor. See Fan- 
Cooled Motor. 

Farad (F.). The unit of Ocmaoi- 
tanoe corresponding to the Prac- 
tical Electruial Units ; i.e. that capac- 
itance which is charged to a pressure 
of one volt by one coulomb, equal 
to 10-» absolute O.G.S. electro- 
magnetic units. As this is in- 
conveniently large for ordinary 
purposes, the Microfarad (^F.), one 
millionth of a farad, is commonly 
used, although in many formulae 
capacitance is expressed in farads 
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for making oaloulations. (Named 
after Michael Faraday, 1791-1867.) 
Faradaio. See Fabadio. 

Faraday. A unit of quantity of 
electricity soinotimeB used iu 
electro -ohoiniHtry, being the quan- 
tity roquirofl to ilopoHit a “grainino 
equivalent ” of the substance, 
and equal to 06,500 coulombs. 
Symbol: F. 

Faraday Cage. An earthed wire cage 
surrounding apparatus which is to 
be protooU^d from outside electro - 
static influonco used on u largo 
8<}ftIo by Fanulay to donu)nHtrat(» 
that a charge exislH only on the 
outiSido of a conductor, as a charge 
iiiipartod to the cage cannot bo 
detected by an operator within. 
Faraday Cell. A lAght- Relay clo^K^nd- 
ent upon tlic Farailay RJfeot.. 

Faraday Effect. The rotation c»f 
the plane of puloriBution of light 
(»r <‘lootrio waves pjisHing through 
a pioco of a particular kind of 
heavy glass and ciuM^iia other 
materials, when subjoctod to a 
strong magnetic Held. 

Faraday Tubes. TuIk^h of electro- 
static f(^rco. Unit tube starts 
from unit positive charge and ends 
on unit lU'gativo cliargo. Thus ono 
tubo (not 47C tub<^H) leav<*H unit 
charg<\ Cf. Maxwklu I’uuks. 
Faraday’s Dark Space. The dark 
space in the diseliargit in a iiiodor- 
akdy oxliaushMl Vacnam Tube be- 
twotjii the Ncyativc (Jlow and tho 
Positive Column (or tho Striae 
into which it brt'aUs up) ; varying 
in its position along the tube 
according to the dogreo of ex- 
haustion. Cf. CaooKKs’ Dahk 
S rAUK. 

Faraday’s Disc. A disc in which 
curi’ontfl an< indiuitul hy rotation 
in a magnetic ludd or mce versa ; 
usi'd in exporimeni<s which con- 
firmed and explainitd Aragons 
Rotations and lai(l the foundation 
of tho principk) of ( ho dynamo. 

Faraday’s Heavy Glass. Kauadav 

EKFlflOT. 

Faraday’s “Ice-Pail” Experiment. 

Experiment imule by low<wing a 
charged ball into a inotallio pail 
oonnootod to on eloctrosoopo to 
show that charges reside on the 
oubsido Burfac()s of conduct* )rs. 


Faraday’s laws, (l) Of Electrolysis. 
(a) Tho quantity of a substance 
deposited in a given time is propor- 
tional to the current. (6) The 
quantities of difTerent substances 
deposited by the same current 
in tho saino time aro propor- 
tional to their cloctro-ohomical 
equivalents. {2) Oi Induction : The 
c.in.f. induced in a circuit is pro- 
portional to tho rate of change in. 
lilt' lines (»f force linking th*» circuit. 

Faraday’s Ring. Tho ring of iron 
XJrovided with two windings by 
which Faraday discovemd tho 
jirinoiplc of olcctromagimtic induc- 
tion on llDth August, IS.’ll. 

Faradic Currents. A term used in 
eloctroi nodical work to signify cur- 
rent's obtained from an Induction 
Coil. 

Faradisation or Faradisnoi. The 
appliotition of currents from on 
induction coil for remedial pur- 
poses. 

Paradise. To stimulate with Fara- 
DIO CUBBENTS. 

Faradiser. An appliance for offeoting 
curative treatment by the appli- 
cation of Faradic Currents. 

Fathometer. A direct mading appara- 
tus for Echo Sownditigf doponding 
uj»on a stroboscopic arrangtimont 
employing a noon lamp. 

Fatigue : Dielectric and Magnetic. 
8oo Dieukotuio Fatigue and 
Maonbtio Fatigde. 

Fault. An accidental discontinuity 
in a circuit, or a point of dtdt^olivo 
insulatinn, whom tlu'i-c is a dead 
or partial earth, or short circuit 
or leakage to (Wirth or to I lie other 
polo in a circuit. 

Fault : Intermittent, Polarisation ot 
and Resultant. Won I n t e i iw im’t wnt 

FaUI.T, rOLAltIHATION OK FaUI/T, 
oto. 

Fault Current, 'rho c.urnMil through 
a fault, whoihor of small value 
ciosHod us Leakage or amounting to 
that through a (load oarth or short 
circuit. 

Fault Localisation. So(t Localisa- 
tion^ OK FaUIiTS. 

Fault Resistance. A hwm soituttimos 
used for tho insulation rtisistanco 
of one main of a syshirn when 
all lamps, do., arc roiuovod for 
testing. 
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Fault Stalling Network. A dia- 
tributing system in which an 
arrangement of pilot wires is 
employed to actuate signals in 
the station when, owing to a fault 
on a cable, they become connected 
to a main conductor. 

Fame Accumulator CelL Lead a.cou* 
mulator cells in which the active 
material is in the form of paste 
held in the interstices of a grid. 
Cf. PlanotA t3rpe of cell. 

Fame Plate. See Fastbd Plate. 

Feed Back (in Wireless Telegraphy, 
etc.). See Betboaotion. 

Feed Current (in a Thermionic Valve). 
The direct current component of 
the anode current. 

Feed Mechanism (of an Arc Lamp). 
The mechanism which causes ^e 
carbons to move gradually towards 
the arc at the required speed to 
keep the arc len^h constant as 
the carbons bum away ; actuated 
electromagnetically by the drop 
of the current below its norm^ 
value or the increase of the voltage 
across the arc above its normal 
value as the arc increases in length. 
Feeder. (1) A cable or other conduo* | 
tor used to supply electrical energy 
from a station or substation to a 
point from which it is distributed, 
i.e. to “feed” the network at 
an appropriate point. (2) In wire- 
less telegraphy, etc., A conductor 
connecting an aerial with the trans- 
mitting or receiving apparatus. 
Feeder : Dead-Ended, Duplicate, In- 
coming, Independent, Interconnect- 
ing, Multiple, Negative, Outgoing, 
Parallel, Positive, Radial, Betmn, 
Single, Trunk, and Unit. Sec 
Dead Ended Fbedbb, Duplicate 
Feedeb, etc. 

Feeder Box. A box containing the 
necessary switches, links, fuses, eto., 
for connecting a Feeder to a dis- 
tributing network, traction line, 
eto. 

Feeder Bus-Bars. Bus-bars in a 
generating station, etc., to which 
the outgmng feeders are connected 
through switches. 

Feeder Ear. A special type of trolley 
wire Ear to which a feeder is 
connected. 

Feeder Panel. A panel on a switch- 
board provided with the switch- 


gear and instruments controlling 
a group of Feeder circuits or a 
single ^der. 

Feeder Pillar. A Feeder Box in the 
shape of a pillar. 

Feeder Protection. A system for 
ensuring the cutting out of a 
feeder circuit on the occurrence 
of a fault thereon. See Fboteo- 
TivB System. 

Feeder Switch. A switch for connect- 
ing a Feeder to the Bias- Bars in 
a generating station, substation, 
eto. 

Feeder Voltmeter. A voltmeter at 
a generating station showing the 
voltage across a feeder. See 
Pilot Voltmeteb. 

Feeding Point. A point on a net- 
work, traction line, etc., to which 
a Feeder is connected. 

Feeler Switch. A switch forming 
part of the equipment of one form 
of automatic substation equip- 
ment which is used after a circuit - 
breaker has come out to close 
a testing circuit automatically, 
which is so interlocked that if 
the short circuit has not been 
cleared the circuit -breaker is 
prevented from being automatically 
replaced. 

Feet Switch. See Tbopxoal Switch. 
Fender. An Bind Shield not carrying 
a bearing. 

Ferranti Meet. The rise of voltage 
which takes place when an 
alternator is switched on to cm 
unloaded feeder having consider- 
able capacitance, owing to the 
resonance produced. 
Ferranti-Hawkins Protective System. 
A cable protective system employ- 
ing core -balance transformers at 
both ends of the cable with their 
seoondeuries in series through pilot 
wires and tripping coils. 

Ferranti Meter. Mebouby Mo- 
TOB Meteb. 

Ferranti Beotifler. A rectifier in 
which a synchronously driven 
commutator reverses the negative 
half of each wave ; employed in 
conjunction with oonstant-ounent 
transformers for arc lighting. Cf. 
Eleotbolytio and Mebouby Va- 
POTIB Beotifiebs, eto. 

Ferraxis Instniments. Measuring In- 
struments (ammeters, voltmeters. 
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wattmeters, otc.)» in whioh a metal 
drum is dofloctod against a con- 
trolling spring by a torque produced 
by a rotating field duo, in polyphase 
systems, to a natural dinorence of 
phase, or, in single phase systems, 
to an artificially ‘^split” phoso. 
See also Induction Instattmbnts, 
Shielded Tole, etc. 

Ferraris Motor. One of the original 
types of two-phascj induction motor. 
Ferrooari. A niut<'rial oompostid 
chiefly of iron duHt sprtnul on pupT 
sheets with lullK'sivo intiterial, Hiudi 
sheets being pih'd up uonijmisKod 
and oonsolidatocl by bout into a 
solid muHH. Usi'd fur cores of 
tuning coils, etc., in win^lesH 
receivers to eiuibbi very compact 
coils to give iimrotwod HoiiHitivity 
and flobictivity. Cf. Dust Cork 
and Nioore. 

Ferromagnetic. A substance is said 
to bo “ferromagnetic” when its 
Permeability is very consiilorably 
above that of air, ami varies at 
different values of the Flux 
Density, I’lio principal foiT(»- 
magnctie sul)stane.os uri^ iron (and 
certain s1(m*1s), nickel and cobalt, 
i.o. when it shows tho very markod 
magnetic ofTects i'xlubiteu by iron, 
etc. 

Ferromagnetism. Tho magnetic pro- 
perty shown by Ferro may netic 
substances. 

Ferrometer. A namosomotiim'S giviui 
to instruments for earrying out 
pormnnbilit.y and liysU'n'sis U^sts 
of iron and steel. 

Ferro-Besonance. Tho peculiar con- 
dition of liesonancc. which can bo 
produced in armoured cables when 
tho iron slioatiiing euusos a varia- 
tion of tho inductance according 
to tho curri'iit and has the efTi^ct 
of adapting it. to the value requirecl 
for resonance over a consiihwablo 
rango or fieipiencies. 

Ferry. A coppor-nieUel alloy used for 
resistances, similar Conatantan. 
F6ry Radiation Pyrometer. b«'o Ra- 
diation J'YltnMKTKIl. 

Fessenden System of Wireless Tele- 
graphy. An early Hy.steim distin- 
guished cliietly by a variable wavo 
method of sending, and the use iti 
its oarlii'r forms of tb«» ItarrcUrr 
and lator of an IiJlcctrolytic DvlvcUrr. 
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Festoon Lamp. A tubular straight 
filament incandescent lamp, with 
terminals at tho ends. Originally 
BO called on account of this form 
boing suitable for hanging in 
sorioH in festoons. 

Festoon Lighting. Lighting by in- 
candescent lamps arranged at 
regular intervals m special holders, 
along a flexible cable. 

Fidelity (iw applied to Sound Hopro- 
diietion). The di‘groc of approach 
to equality of arnplifleation of 
input at all audio-froquoncios 
witliin the rango required, on 
which tho quality of the acoustic 
output diqK'iuls. 

Field. (Elootrio or Magnetic). A 
term used to indicate a region 
where magnetic or electrostatic 
forces arc exerted, or in dynamo - 
oloctrio machinery the system of 
magnets producing the working 
magnetic flux. 

Field : Commutating, Compensat- 
ing, Gross, Gross Connection, Dis- 
tortion of. Electrostatic, Hemitropic, 
Magnetic, Main, Residual, Revers- 
ing, Rotary, Rotating, Series, Shunt, 
and Stray. See Commutatino 
Field, Compensating Field, etc. 

Field Ampere-Turns. The ampere - 
turns required to produce a given 
field strcingth in a machine. 

Field Bobbin. See Bobbin. 

Field Breaking Switch and Resistor. 
See Fiki.I) DisdiiAKaE SwiTtiii and 
ItlSSlSTOR. 

Field Coil. A Holf-eonlalnod coil, 
usually litting over the limb of one 
])ole and forming part of a complete 
Field Win ding . 

Field Control (m Eleetrio 'I’riujt.ion). 
Variation of tho spiii'd of tho 
motors by Hlnmting or oiitling out 
portions of tho liolil windings. 

Field Copper. An oxprossion nsod 
in dynamo dosigu for the whole 
amount of eoppor in the field 
winding of a mimhine. 

Field Current. Seo Mxoitation. 

Field Discharge Resistor. A high 
non-iiuluetive rosislanco placed 
aciDHs tho (.ormiiials of a dynamo 
or motor lii'ld winding whon tho 
oxriting eireuit is brokoii to rooeivo 
tho eurn^Mt nish duo to high 
iiKluctunco and to prevent a 
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harmful rise in potential. (Also 
called Buffer Reaistemoe.) 

Field Disch^e Switch. A switoh 
arranged to put a Field Discharge 
Resistance in parallel v^ith a field 
Ending before the ezoiting circuit 
is broken. 

Sldd Diverter Rheostat. See Diveb- 
TBB Type Field Rheostat. 

Field Form. A curve showing the 
distribution of the flux round the 
air-gap of a machine. 

Fidd Intensity (Electric). A term 
used in electrostatics for the 
equivalent of Potential Gradient 
(Also called Electromotwe Intensity.) 

Fi^ Mt^et. The part of a dynamo 
electric machine consisting of a 
core and a winding, or of a Perman- 
ent Magnet, which provides the 
magnetic field in which the arma- 
ture works. (Sometimes colloqui- 
ally spoken of as Fields.) 

Field Plates. The separate set of 
oonductoxs used in some forms 
of Influence Machine to induce 
charges in the Carriers. 

Field Regulator or Rheostat. A vari- 
able resistance placed in the field 
circuit of a generator for regulating 
the voltage, or of a motor for 
regulating the speed, by variation 
of the strength of the field. 

Field Rheostat : Balancer, Diverter 
Type, Potentiometer l^e, and 
Reversible Potentiometer Type. Seo 
Balanoeb Field Rheostat, 
Divbbteb Type Rheostat, etc. 

Field Spider. A structure with spokes 
carrying the ring of poles in a 
revolving field machine. 

Fi^d Splitting Switoh. A switoh for 
subdividing the field winding of a 
rotary converter for starting pur- 
poses. 

Field l^odl. The flanged tube or 
bobbin on which a field coil is 
wound. Sometimes used incorrectly 
for the coil itself whether wound 
on a support of this kind or not. 

Field Strength. (1) See Foboe (Elec- 
tric j. (2 ) Used by wireless engineers 
to simfy the alternating field pro- 
duced by the unmodulated carrier 
wave of a transmitter at any par- 
tioular distant point measured by 
milliyolts induced in an aerial per 
metxe of efieotive height. Cf. 
Signal Stbength. 
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Fidd Suppressor. An automatic 
switoh connected to protective 
gear which reduces the field of a 
generator on the occurrence of fault 
conditions. 

Field Winding. The whole of the 
winding on the field magnet 
system of a maohine. See Dis- 

TEIBT7TED and CONOENTBATED 

Winding, etc. 

Fields. See Field Magnets. 

Figure Eight Wire. Wire for Over- 
head Contact Lines mode with a 
section resembling the figure eight 
with the upper half smaller than 
the lower, so as to provide grooves 
to be clipped mechanically by the 
ears. See also Gtboovbd Wibb. 

Fisuio of Loss. An expression used 
in transformer testing, etc., for a 
number proportional to the energy 
loss per pound of matorial. 

Figure of jRIerit. An old-fashioned 
term indicating the SensibivUy of 
a galvanometer or other piece of 
apparatus ; defined variously as 
the current required to direct 
a galvanometer one scale division, 
or 08 its reciprocal. In relays and 
other telegraph apparatus, the 
minimum current that will actuate 
the apparatus. 

Figures : Dust, Liohtenberg, and 
Magnetic. See Dust Figubes, 
Liohtenbebg Figubes, etc. 

Filament. The fine high resistance 
conductor, such as that which 
glows to incandesoenoe in an elec- 
tric incandescent lamp, valve tube, 
etc., or is used in a thermionic 
valve either to form the electron 
emitting hot cathode or to heat 
another body which actu^y pro- 
vides the emission. OrigineJIy ap- 
plied only to those made by a 
process omer than wire-drawing. 

Filament: Carbon, Castellated, Cath- 
ode, Coiled Coil, Colloidal, Dis- 
integration of. Drawn Wire. Flash- 
ing of, Graphitised, Helion, Horse- 
shoe, Looped, Metal, Metallised, 
Metallic, Oxide-coated, Fasted, Ring, 
Squirted, Straight -up -and -down, 
Thoriated, Tungsten, and Wreath. 
See Cabbon Filament, Castel- 
lated Filament, etc. 

Filament Efficiency (of a Thermionic 
Valve). The ratio of the Total 
Emission in milliamperes to the 
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power used in heating the filament Finger Type Contacts, ContL*oller oon- 
in watts. tacts of a form resembling fingers, 

FUament Reotrometer. An electro- each hold up by a spring action 

meter in which the moving part as opposed to laminated or Brush 

consists of a filament, iho dedeebion Oontacts, 

of which is observed through a Fingers, Contact. See Contact Fin- 
microscopo. ^ onns. 

Filament-Bleating Transformer. A Finsen Lamp. A fonn of Arc Lamp 

small transformer supplying our- particularly rich in ultra-violet 
rent for heating the filaments of rays, iisocl for curative purposes 

large “X’’ Kay (Coolidge) tubes, in skin diseases, etc. 

Thermionic Valves, etc. Fire (EU‘eipio). Tliis name is given 

Filament Lamp* An expression pre- to various designs of oloctrio 1*00111 

ferred to ‘‘inoandesoont lamp” for heater both of t.bo true JiariuUor 

a lamp in which a filainont or and Ifadio-convcctor ty|)»‘s, but is 

wire is raised to incandescence by usually couDiied to these in which 

an electric current. a visible glow is ^irodiUK'd; some- 

Filament Resistance, (L) The Tc«KiHt- times niatlo to resemble a (teal iiro 

onco of a lamp or other lilainent. in apxiearmieo and provided with 

(2) Soo FinAMidNT RiiiiosTAT. uii artificial niekenrig olTo(tt to 

Filament Rheostat. A variable ro- Iwdghton tho roseinblance. 
sistanoe in scries with th<t filament Fire Alarm. An apparatus for ring- 
of a thormionio valve for regulating ing an alarm boll, actuating indi- 
purposes. cators, etc., olootrioally, on the 

Filings Coherer. A Coherer in tho outbreak of a fire, eithor auto- 

forin of a tube of filings with matically or by hand. Sue 

Buitablo electrodes, Ct-osbu Cibocit System and Open 

FUonator. A trade name for a form CiitoxjiT System. 
of DarMmnt Cell, Huitublo for low Fire Bars (Electric). A name given 
tension battorios of wireless rcooiv- to tho heating olemonts in soma 
ing sets. forms of electric radiator or ElvUHo 

Pflter (Electric). Si'O Fukquenoy Hto. 

Filter. Fireproof Covering. Covering to 

Filter : Band, Band Pass, Band wires, oablos, etc., which is <mlirely 

Rejection, Frequency, Harmonic, inoombiiHtible. Of. Kiuifi-KEsisTiNo. 

Heterod3me, Bjgh Pass, Low Pass, Fire-Resisting Covering. Cevoring to 
and Scratch. Sou IJano Kii/nau, win'w, cables, etc., which oonsiuts 

Band Bass Kii/ri'iu, etc. ^ of a non-CDnibustible eiit(»r layer 

Final Liniit Switch (in Lifl«). protooting a layer of insulation 

A limit swileh desigiusl to stop the which is not tiooesHai*ily itself 

car if ibahnuld overrun inooiTil)UHtiblo. Cf. Kiukpuoof. 

Lwnil Switch. ^ Firing Key. A k«'y uh («1 to firo a 

Filtration (or “X” Ka,>'s). .Mwerp- giin or a ohargti of oxplesivo or 

tion of t lm rayH ef lengju* wave- Hovoral guns or charges sirnul- 

longllis by a suitable medium. tonoeiLsly by closing a circuit 

Filter Oirenit. Scio Wave Filter. oonlaining eh^ctrio fuses. 

Final Selector (in Automatic Tele- RrstPartyBeleaae. Asysbun whuroby 
phony). A Selector nwponding to tho Hwitolu's, etc., making a oon- 

the current irnpals<w, n‘pr<'s«mting noctioii in a telephone (ixchungo am 

the last two (igurfw of i ho oali roloasifd for ch'ariiig tho liiu* auto- 

diallod, which makes cormefttiou matically on tho rephusoment of 

between a Hundreds Selector and eitlu^r n^eeiver. CJf, Oallino I’arty 

^the requin'd suhsoribor's lino. Rblka.sw. 

Finder, Digit and Line. Soo Diqit First Selector (in Aiitornatin Tulo- 
Findbr and Line Findku. phony). A Selector responding to 

Finding (in Auiomatic T<dophony). tho current ini])ulHeH ropr< wanting 

The automatic action ef a Hoh^otor tlm M.vehiuig<i ('(m 1 (i ju th<i (tall 

arrangod to (tstaiblish oonnootion dialled, passed on to it by tlio 

with a colling line. Cf. Huntinq. Director^ tho function of vvhie.li is 
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to seoure oonneotion with an special electric arc furnace (see 

appropriate JunxiUon Selector. Abo Pboobss), and (2) the forma- 

Fish (Electrical). Aquatic animals tion by partly electrical methods 

possessing electrical organs which of other compounds^ as in the 

can give electric shocks at wiU to Oyanamide ana Synthetic Ammonia 
their enemies. See Eel, Ray, Proeeasea. 

SILTJB.TTS, Tbiohinus, and Tbt- Fixed Handle Circuit-Breaker. A 
BAD ON. Circuit- Breaker with a rigid con- 

Flsh Wire. A wire introduced into nection at all times between the 

a conduit pipe, eto., during con- handle and the moving contacts, 

struction to be used afterwards Cf. Fbee Handle. 
to draw in the conductors. Fixed Resistance or Fixed Resistor. 

Fittings. (Electric Light). The plain A resistance, the value of which 
or ornamental supports carrying cannot be varied by adjustment, 
lamffi for electric incandescent Fixed Time Lag. See Definite Time 
lighting. Executed in various Lao. 

styles (e.g. Louis XV fittings) Fixtures. See Fittinos. 
and of various forms (e.g. Brackets, Flame Arc. An Arc between carbons 
Pendants, Standards, Table Lamps, containing metallic salts, etc., 

etc.). which impart a considerable de- 

Fittings : Bulkhead, Candle, Conduit, giee of luminosity to the vapour 
Factory, Indirect, Inspection, UiH, in the arc itself so that a large 

Oyster, Semi-Indirect, Split Con- proportion of the light comes 

d^t. Watertight, Weather-Proof. therefrom. The colour of the 

See Bxtlxhead FirnNOS, Candib light depends on the material 

FimNOS, etc. introduced into the carbons. 

Five Electrode Valve. A Thermionic Flame Aro Lamp. A form of Arc 
Valve with five electrodes, e.g. with Lamp for producing a Flame 

a Filament, a Plate, and three Arc from special carbons, in the 

Grids. See Pentode. case of the Open Flame Aro Lamp, 

Five Needle (Telegraph) System. An usually employingconvergingdown- 

early tele^aph receiver (of Cooke wardly-pointing carbons and with 

and Wheatstone), in which the the position of the aro controlled 

simultaneous movement of two out by a blow-out magnet. See also 

of five vertical needles in the reoeiv- Enclosed Flame Abo Lamp. 

ing instrument to the right or left Flame Carbons. ChemicaJly pre- 
indioated the letter sent. Eaoh pared Carbons for Flame Arc 

needle was actuated by a separate Lamps. See Impbegnated Cab- 

galvcmometer, and five line wires bons and Flame Cobed Cabbons. 

were required. Cf . Double Needle Flame Cored Carbons. Cored Carbons 

System and Sxnqle Needle in which the core contains chemical 

System. substances for the purpose of im- 

Five-Point Jack. A Jack having two parting luminosity of a distinctive 

pedis of contact springs as weh as a colour to the aro. 

oonneotion to the metallio bush Flame Lamp. An incandescent lamp 
through which the plug is inserted. in a crinkled pointed frosted 

Five-Wire System. A rsu^ly used bulb made in imitation of the 

sy^m of distribution extending fiame of a torch, candle, eto. 
principle of the Three-Wire System Flame Bliorophone. An experimen- 
wd employing one neutral, two tal form of telephone transmitter 

intermediate and two outer con- in which the modulations of the 

duotors. current are controlled by the 

F^ Wireless. See Wireless Fix. change of resistance between two 

Fixation of Nitrogen. The formation electrodes in a fiame owing to 

from the nitrogen in the ^ air, of the action of the sound waves 

com|)ounds useful in agriculture impinging on the flame* 
and industry, induing (1) direct Flame-PtoM Motor, Switchgear, etc. 
oxidation of the nitrogen for the Machines and apparatus such as 

manufacture of nitric acid, eto. ; a those intended for use in coUtsries 

134 



Pla] 


DICTIONAKY OF ELECTRICAL TERMS 


are said to bo “flame-proof” or 
“flame -tight” when, although not 
airtight, thoy are enclosod in a 
manner that pmcludcs the possi- 
bility of flame, causod by a local 
ignition of gas inside the case being 
oommunioatt*d to an explosive 
mixture outside. This is done by 
taking advantage of the cooling 
effect either of wire gauze or of 
narrow channels between extensive 
flanges or plates. See FiiANOBi and 
Plate Protection. 

Flaming-Arc, Arc Lamp, Carbons, etc. 
See Flame Aro, otc. 

Flange Protection. Tho rendering 
of apparatus Flame Proof by pro- 
viding all joints in tho oases with 
very large flangas without packing. 
See Flame Proof. 

Flank Dispersion. Leakage of mag- 
netic flux round those parts of tho 
windings of a machine, which are 
not embedded in tho slots. 

Flash, Ribbon. See Ribbon Flask. 
Flash Arc. A HucUUm cUHohargo 
between the (‘loctnxb's of a largo 
themiionio valve duo to failun' of 
the insulation on ace.ount of 
deterioration of tho vacuum, caus- 
ing tlio compl<d.o breakdown of (.ho 
tube. Soiiud.iin<'H calhnl Kookv 
Point Kkfuot. 

Flash Barrier. A screen of fin'proof 
non-couducl.ing niah'rial b(ftW('oii 
brushes of opposite polarity in a 
rotary converUu’ ti> prevent Flash- 
ing Over. 

Flash G-nard. Si'o Auo Shield. 

Flash Lamp. (1) A s<dr-eontain<Ml 
pocket or other por(.ahlo lamp, 
ooinplohi wil.h l>alt.4‘ry, or ollmr 
lain]) suilahle for occasional (lasiios 
of light of short durat.ion. (2) A 
Hiuull ineaiid<>s<renl. lainp for use 
iu sueh apparatus. (2) A lamp 
produeing a (libsli of ligiit for 
photograjihie piirposi's by (he 
explosion hy electrical means of a 
magnesium mixture within a glass 
bulb to avoid (ho smoko and fire 
risk of the earlier forms of mag- 
nesium a|)|)arat.UH. 

Flash Light. )S<«e Klahii I-amj*. 

Flash Magnetisation. Magnetisation 
by a current impulse of so short 
a duration that it does not pono- 
trato heluw a shallow layer of the 
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material. Soinotimos used in 
Magnetic Oraok Deteotors. 

Flash Suppressor. An arrangement 
for preventing Flash-overs on 
generator commutators. One form 
consists of a very high-speed trip 
switch, which short-circuits slip- 
rings connected to certain points 
on tho armature winding, reducing 
the voltage to zero, before the 
flash over has had timo to take 
place. 

Fl^h Test. A tost of insulation by 
tho momentary application of a 
voltage very much higher than 
tho working voltage. Cf. Flash- 
over Test. 

Flash Welding. A system of electric 
welding m which an are is first 
Hlrucsk between tho piot)t)s to l)o 
welded mid, after being so lioat.i>d, 
they are brought togethi'r and t he 
wold complotiid by prossiire, aftm* 
tho current has been nut olT. 

Flasher. An apparatus for intor- 
mittenily lighting and extinguish- 
ing lamps, or groups of lamps, on 
an eluctrio sign, otc., actuated 
moohanioally on thermally. 

Flasher, Thermal. Soe Thermal 
F'lasher. 

Flashing (of Filamonbs). Heating a 
carl)on Filatncnt in an atmosphere 
of hydrocarbons who re by a coating 
of carbon is deposited thereon, 
which is thicker where the original 
filament was thinner and thoreforo 
hotter, making the filaim'iit more 
homogeneous and adding greatly 
to its durability. (Also called 
Treating. ) 

Flashing, Side. Keo Side Klakuino. 

Flashing Over. Accidental format ion 
of an are, e.g. over the surface of a 
commutator from brusli to brusii, 
usually started by abnormal v«)lt- 
nge surges and facilitai.ed by dirt 
or breakdown of insiilatieii Ixdweeii 
tho Hegmciits, or over the surface 
of an iiiHulator under a high voltage 
tost or etlierwisi'. 

Flash-over. Sim) Klahhinu Over. 

Flash-over Test. See Sj’auk-over 

'riOBT. 

Flat. A point on a oonimulator 
whore a bar or bars am lower 
than the rest duo to une(|ual 
wear or other cimso. 
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Flat Aerial. Aspeoialform of directive 
aerial tiaed in the Beam System of 
wireless telegraphy ; composed of a 
grid arrangement of wires, with a 
similar unexcited grid behind it 
acting as a redeotor and giving 
a concentrated “beam” in one 
direction only. 

Flat Oompoonding. The provision 
of Oompownd JExcitation with the 
proportion of the series and the 
shunt excitation so adjusted that 
the terminal voltage is constant 
at all loads. Cf. Ovbb-Coicpound- 
Tsa. 

Flat Bing Aimatnre. See DtsoozDAii 

ABMATUnB. 

Flat Topped Wave Form. A wave 
form curve of ejn.f. current, etc., 
the maxima of which are less 
pointed than are those of a true 
sine-curve. 

Flat Ttmixig. The existence of a 
considerable range of adjustment 
of the tuning apparatus of a wire- 
less receiver over which response 
to a uarticular wave can be ob- 
tame(£ often due to excessive self- 
capacitance or resistance in the 
receiving inductance. Cf. Shajr.? 
Tuning. 

Flat Twin Cable. Cable containing 
two separately insulated conductors 
side by aide but not twisted 
together, suitably covered or 
sheathed, used extensively in 
interior wiring systems. 

“F” Layer. See Appleton 
Layee. 

Fleming’s Bnle. If the thumb and 
first and second fingers be stretched 
out at right angles to one another, 
and the first finger represents 
the direction of the magnetic 
lines of force, the thumb the 
direction of motion, and the second 
finger the direction of the current, 
the right hand will give the correct 
relations between these directions 
for a conductor in the armature 
of a generator, and the left hand 
for a conductor in the armature 
of a motor. (Sometimes called the 
Right- and Left-Hand Rules,) 
Flewellisg Oirouit. A system of wire- 
reception of extreme sensibility 
in which one valve is used at the 
same time as a detector, amplifier. 


and local oscillator for Super- 
reacHon^ with or without further 
amplification stages. 

Flexible or “Flex.” The oo]lo<^al 
designation of Twin Flexible Cord 
for ^eotrio light purposos, etc. 

Flexible Cable. Single or multioore 
cable of any description in which 
the core is made of a sufficient 
number of fine strands to render 
it flexible. See Twin Flexible 
Cable. 

Flexible Cord. Flexible cable of small 
section. 

Flexible Suspension. A method of 
suspending an overhead contact 
line in which it is not attached to 
rigid supports, but is slung on 
wires, etc., which allow a certain 
amount of freedom of vertical and 
lateral movement. Cf. Rigid 
Suspension and Semi-aigid Sus- 
pension. 

Flexible Wiring. Interior wiring by 
^xible oables. 

Flicker Effect (in a Thermionio Valve). 
A slight irregularity in tlie plate 
current probably mainly due to 
random emission of positive ions 
by the cathode. 

Flicker Photometer. A photometer 
in which illumination from the 
two sources to be compared is 
observed by the eye alternately in 
rapid succession. When the two 
respective illuminations are equal 
the flickering effect disappears. 

Flinders Bar. A bar ox soft iron 
placed in the correct position in 
the binacle to correct errors in a 
ship’s compass due to variation 
of the vertical component of the 
Earth’s magnetism in different 
arts of the world. See also 
EMiomouLAB, Quadbantal, and 
Heeling Ebbobs. 

Float. The row of incandescent 
l^ps generally including some of 
di&ient colours on separate cir- 
cuits, in front of a theatre stage, 
popularly known as the footlights. 

Float Switch. A switch Sictuated. by 
a float to control a pump motor. 

Floating Battery. A storage battery 
connected permanently m parallel 
with the oirouit, to assist in equal- 
ising the load by discfiiarging at 
times of heavy load and being 
charged at times of light load ; 
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and to aot as a stand-b^; often 
controlled by 8ui AvikmtMo Refo&r- 
aible Booster. 

Floatingr Carrier System (of Windoss 
Tranamiasiou). A method of 
transmission in which an approxi- 
mately conattinb percentage of 
modulation is employed while the 
amplitude of the carrier wave is 
varied from the maximum down 
to a low value. 

Floating Rings. Contact rings in a 
drum type controller which have 
a certain amount of fro<idom of 
rotation with respect to the drum 
so that uorno angular movement 
of the drum in tlu^ nwei'se diroctioo 
is Txiquixvtl Isdore they move with 
it. 

Flood Lamp or Flood Light. Soo 

Flood Liqutino. 

Flood Lighting. Lighting by moans 
of “jfluod lighte” or lamps provided 
with rcfleciorH tliivciing tlio light 
in one din^ction like a Projector ^ 
but not in such a narrow beam, 
for prcKlucing powm'ful illumina- 
tion over a consich raitle ii.r<ta. 

Floor Contact (in Electric LifliS). A 
contact interlocked with the cuntrol 
gear, aotuaU^d hy a passenger stop- 
ping into the car. 

Floor Insulator. A tube of porcelain 
or other insulating malerial for 
insulating oonductors whore they 
pass through a floor. 

Floor Polisher (Kloeirii*). A s<'lf- 
ountained upparatiis winch can be 
moved about over the snrrace of 
a door hy a long handl<% <*ont.aming 
a revolving or recijinMiaiiiig bnisli 
driven hy an elciMi'K* motor. 

Floor Switch (in iOlce.t.rii^ hilts). Se.i 
L^vndinu iSwrroii. 

Fluctuation Voltage. minute 

voltage cliunges m a thfiriiiioiiict 
vaiv(' duo t.o such (taiiscs as Shot 
Epb-kot, Kmokkii Ekficot, and 
TiiunmAii Aoitation. 

Fluid, Electric. In the older theories, 
electricity was regarded as a 
fluid, and a positive or ni^gativo 
charge was regarded by sfimo os 
the proHonon of one or otlior of 
two kinds of “ electric fluid ” and 
by others as an excess or ileflcioncy 
of one kind. See Onk Fiiiiio and 
Two Fluid TiiiaoniKH. 

Fluorescence. The emission, by a 


body, of energy absorbed from 
radiation at one wave length, 
at a different wave length, e.g. of 
visible light ra 3 rs from mtra- 
violet or from **X*’ rays. 

Fluorescent Screen. A surface coated 
with a siibstanoo such as bariiun 
platinocyanidu, which fluoresces 
with a bright green light when 
such radiations as “X” rays 
fall upon it ; used to render 
visible the shadows cast by those 
rays, such as those of bullets or 
other motal objects oinboddod in 
the body. 

Fluorescent “X” Rays. Chau- 

AOTlfllirSTlO Kadiatkin'. 

Fluoroscopic Screen. Boo Fluobbs- 

OJBNT SoiUiLBN. 

Fluoroscopy. 'I'iie it-te of a fluoivsiiont 
senion aiit<‘d on by “X” Hays. 
Flush Switches, etc. Switolios, etc., 
rocossed into the wall so that the 
fiat oovor-plate is flush with the 
surface. 

Fluted Carbons. Carbons with grooved 
sides for heavy current arc lamps 
for lighthoiisos, etc. 

Flux. The term “flux*’ is used 
fur the total amount of anytlung 
which may bo ooucoivod of as 
flowing from a source or through 
some channel or curenit ; used 
in piirtieiilar of kllvctric or 
Maijnetic Plnx, and Luminow 
Flux. 

Flnx: Balancing, Cross, Electrostatic, 
Leakage, Lower Hemispherical, 
Luminous, Magnetic, Pulsating, 
Remanant, Resultant, Total, Upper 
Hemispherical, and Working. See 
Balanuinu b'Lux, Cuoss Flux, 
etc. 

Flux Coeffloient. A term used in 
dynamo design for the ratio of 
the actual value of the ILux i>er 
half pole tt) tile valu(» that it would 
have if uniform at its niaxiinum 
deinsity between the pole axis and 
the neutral line. Cf. KiiiNaiNa 
OOKFiriOIlONT. 

Flux Density. ( 1 ) The numlxT of linos 
of inagnt^tic ilux per unit area 
cross -see ti(>n of a magnutio 
cirouit ; also called magnetic in- 
duction, iiududing the lim^s du<i to 
the ini'-giKdAHation of tlu' iron, et<\, 
as vv(dl those due to the ii<dd 
due external soimiCH; nuowuiNul 
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in lines per sq. cm. cross-secl^ion 
(Gausses), usu^y denoted by B 
and equal to 4:nJ + S, where J *= 
the intensity of magnetisation of 
the medium and S » the magnet- 
ising force. (All these are vector 
quantities having direction as 
well os magnitude.) (3) The term 
is also used for the dux per unit area 
in electrostatic fields. Symbol : £>. 
Fhazneter (Grassot). An instrument 
formeasuxingfiux density by means 
of an exploring coil connected to a 
special form of moving coil ballistic 
^vanometer. 

Vljwheel Type Altomaior. An alter- 
nator in which the ^Id system 
consists of poles fixed to the rim 
of a heavy flywheel, so that a 
separate flywheel is not required. 
Foci, Magnetic. See 3£ia27STio 
Foci. 

Focus Lamp. An incandescent lamp 
with the filament concentrated to 
obtain a source of light of small 
dimensions for use in projectors. 
Focus Tube, The early type of 
“Z” Tube in which the concave 

form of the cathode causes the 
cathode rays to be focused or 
concentrated on the Anti-^thode, 
Focusing : £3eotrostatic, Gas, Ionic, 
and Magnetic. See Eleotbostaxxo 
Footsino, Gas Focusing, etc. 
Fc^nsing Arc Lamp. An arc lamp 
in which the feeding mechanism 
is 80 arranged that the position 
of the aro does not alter as the 
carl^ns bum aw^. 

Focusing Coil (in a Cfcuhode JRayTube). 

A coil surroundi^ the tube near the 
cathode producing a longitudinal 
nmgnetic field, which has the effect 
of concentrating the electron jet. 
Of. Eleotbostatzo Foousino 
Ionic Foousino. 

Focusing Baectcodes. Electrodes pro- 
vided in a Cathode Bay Tube to 
produce concentration of the elec- 
tron beam. 

Foot-Candle. A unit of lUtmina- 
being the intensity of illumina- 
tion given by a source of one 
candle-power at a distance of one 
foot on a surface at right angles 
to the rays, equal to 10-764 lux. 

(Sometimes written Candubj-Foot t 
Foo^Candle Meter. A form of port- 
able illumination photometer Vth 


a row of “greaao spots** rocoivis'^ 
gTSidual illumination from a start** ^ 


ard lamp. 
Foot-Lambert. A 


practical \init_ 


couirjucuuuuii. A ptuuuicdii 

Brighttiesa proposed in Aiiwir**-*** ' 
differing from the Lambert in 
that corresponding to an illuinixtt'*r 
tion of onelumon per sq. ft. 
of per sq. om., i.e. one foot-oancU<*- 
Poot Switch. A switch aotuatocl i>y 
the foot. 

Force, Coercive. Sin^ Cokiwiivk Foiw * »•* - 
Force (Electric). The stronglh of tt-** 
electrostatic field at any point, 
measured by the force m dyri<*^* 
exerted on unit charge if conci'it - 
trated at that point. Also 
Electrosiatio Field Strength 
Intensity of Bleoiric Field, 
bol : e. 

Force : Directive, Electromotive r 
Electrostatic, Lines of, m&gnetio* 
Magnetomotive, Portative, Tubes 
ol, Versorial. See Dirbotzvm 
Fobojs, Blbotbomottvjs Foxtojs,. 
etc. 

Fo^d Commntation. CommutatiozL 
in which the oomplotion of tlii> 
extinction of the current in a coil 
is hastened by a flux in tho coiz- 
trary direction to that which hart 
induced it, provided by a oommu trt - 
ting pole or otherwise. 

Forced Oscillations. Oscillations, duo 
to an external cause ; of a fro - 
quency generally different from tin * 
natural frequency of the circuit in 
which they are sot up. 

Forced Ventilation. The ventilation 
of a machine or apparatus by a 
. current of air forced throuch it- 
under pressure by a fan, ©to. C£. 
Induobjd Ventilation. 

F(vh Connection. Soo DouhzjK 
Zig-Zag Connection. 

Fortoa A popular namo 

^ven to hghtning flashes whon 
tneir TOgular flickering oourwo 
can be distinctly seen. Of. Shicict? 

hlGHTNINO. 

Forked Repeater. A telegraph re- 
peating equipment which onablos 
meMages to be repeated to two 
^tiorw m different directionw 
from the repeating station witlioufc 
interfering with their ability to 
read each other’s signals. 

Form Factor. The raUo of tho 
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efieotive or root-mean-squaro value I wire ayatem when the centres 


an alternating e.m.f., current. 



Form Factor Indicator or Meter. 

An inatruinont for indicating the 
Form Factor of an alternating 
voltage by comparing the R.M.S. 
and Mean Values by a nxstifier 
bridge method. 

Formed (Accumulator) Plate. See 
Plants Tytid or Aooxjmulatob. 

Former. A framo on which a coil is 
wound, or a tool to give it the 
correct shape, afterwards removed 
when the coil is complete. Some* 
times incorrectly used for a Bobbin 
or iSjsool remaining permanently 
within the winding. 

Former Wound CoiL An armature 
coil made by winding on a former 
and completed by spreading or 
other treatment, so that it can 
be slipped directly into the slots. 

Forming Accumulator Plates. The 
process by which the active 
material in accumulator plates is 
converted finally to the correct 
ohomioal composition for retaining 
the charge, by prolonged charging 
and discharging of the oomploto coll. 

Forward Lead or Shift (of Brushes). 
Angular displacement of brushes 
from the neutral open circuit posi- 
tion in the same direction as that 
of the rotation of the commutator, 
as usually required for sparkhiss 
oommutation in a dynamo. Cf. 
Baokwabd Lkad. 

Foucault durrents. Another name 
for Fddy Curre?its. 

Four Channel Duplex Telegraph Sys- 
tem. A vari<*iy <if Twee Frequency 
systtiin UH<'<1 on minor two-wiro 
circuits in which sonw’i dilTerent fro- 
qii<*noies ani used in (*aeh dimetion. 

Four Gore Gable. A cable with four 
separately insulated Cores under 
one external eovi'ring. 

Four Electrode Valve. A Thermionic 
Vedve with four el<^ctrod<^s, e.g. 
with the usual Filament anrl Plates 
and on additional Grid in an addi- 
tional Plate. (Also ealled Tetrode 
or Quadrode. ) S< *e Ho uk k nk d O rid 
Valve, Soacjk Cmarcjk Oriu, and 
Double Purcosio Valve. 

Four-Phase System. A name some- 
times given to a two-phase, four- 

10— (T.52f)3) ] 


of the two phEkses are star con- 
nected to form a neutral point. 

Four-Valve Receiver. See Valve 
Beoeivbb. 

Fom-Wire Circuit (in Tek^phony). A 
circuit using a separate pair of 
wires for speech in different direc- 
tions, employed particularly in 
long lines with repeaters as per- 
mitting of a higher degree of 
amplification and reduction of 
Cross TaXk. 

Four- Wire Repeater. See Four Wire 
Circuit. 

Four-Wire System. A system of 
distribution in which four mains 
are used. Applied to two-phase 
systems whore the two phases 
are kept separate without a 
common wire, and to three-phase 
star-connected systems whore an 
additional and usually earthed main 
is taken from the neutral point. 

Fourth Rail. An additional insulated 
oontaot rail, used in traction 
systems either to supplement the 
conductivity of the running rails 
or to avoid taking the return 
current through the running rails. 

Fourth Wire. The neutral wire in 
a three-phase four-wire distribu- 
tion system. 

Fractional Pitch Winding. An Arma- 
ture winding in which the Winding 
Pitch is loss than the polo pitch. Cf. 
Full Pitch Winding. 

Frahm Frequency Meter. See 

Vibrating Rbbd Instruments. 

Frame. The part of a machine 
which supports the core or polos 
carrying tho fix<Hl windings, or in 
gonoral a supporting struoturo for 
any kind of apparatus. 

Frame : Box Type, Cheek Type, 
Distribution. Girder Type, Magnet, 
Resistance, Split, Standard, Stator, 
and Tie-Rod Type. See Box Tybe 
Frame, Cheek Tyi»e Frame, oto. 

Frame Aerial. A comnact and port- 
able form of Aerial for receiving 
purposes composed of a Hat coil 
of wire forming a rectangular (or 
polygonal) frame, and not con- 
nected to t^arl.h, having marked 
directional and solootivu quality, 
and responding to the magnetic 
rather than tho electrostatic com- 
ponent of tho wave. 
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Flame Cooied Motor. An enclosed 
motor cooled by blowing air from 
a fan over the ribbed outaide of 
the ease. 

Frame Freqaenoy (in Television!. The 
number of times per secona that 
the whole frame is covered during 
Scanning. Cf. Piotube Feb- 


QUBNOY. 

Frimie-Type Switchboard. SeeSzELs- 
ton-Type Switohboabd. 

Franklin Aerial. A form of aeriaJ 
used in short wave wireless tele- 
graphy in which several sections, 
each the length of half a wave, are 
used one above the other with 
Phasing CoUa between them to 
reverse the phase in sdtemate 
sections. 

Free Charge. la the earlier theories, 
an electric charge -waa said to be 
“free*’ when not associated with 
a neighbouring charge of opposite 
sign by which it is ” bound.^ 

Free Handle Chcnit-Breaker. A Cir- 
cuit-Breakery in which the releasing 
mechanism disconnects tiie handle 
from the contacts in a way which 
prevents it being held closed on an 
overload, etc. 

Ftm Hearih Electrode Furnace. A 
Direct Aro Furnace in which one 
electrode in the hearth, at the 
bottom of the fomaoe, is in contact 
with the charge. C3f. Bxjribd 
Heabth EiiEOtbodb Fubnaob. 

Free Oscillations, Oscillations of the 
natural frequency of the circuit 
m which they take place. Cf. 
FOBOBB OsOIIiLAriONS. 

Ftm Pole. A magnet pole imagined, 
for theoretical considerations, to 
be imassociated with the oorre- 
s^ntog opposite pole. 

Free Wp. A Trippvng Device inde- 
pendent of the operating mechan- 


French Gauge. A wire gauge 
m use in France in which the 
Jughep numbers are given to the 
larger sizes of wire and the differ- 
ence totween diameters of succes- 
®^„ptegral number of 
teutm of millimetres increasing 
as the wire gets larger. ® 

Frenophone. A form of loud speak- 
ing telephone in which the dia- 
variation 

m the fnctional drag of a brake 


on a revolving cylinder of oork^ 
other material produced by oonbr^ 
of the mechanical prossuro by 
telephone current. Cf. EdiSO^ 
(Loud Speaking) Tbucphonb, 
Elbotbomotogbaph and 
STATIC Adhesion Thlbphone. 
Freauency. The number of oomplo**^ * 
Cycles (or double waves) wlxiol* 
an alternating current, o.m.f., otc-» 
executes per second. Symbol • 
f. Tlie name Hertz has 
proposed for a unit of frequency 
one cycle per second. See also 
EjCLOdYOIiB and lifBGAOYOLB. Of- 
PamiODioirr. 

Frequency: Audio-, Carrier, Cub-ofiP» 
Frame, Fundamental, Group, EigTot* 
Impulse, Industrial, Infra-Acoustic, 
Line, Picture, Radio, Sonic, Sparl£» 
Speech, Strip, Sub-Audio, Super*- 
sonic, Snpertonio, Supra-Aoonstic , 

! Vision, and Voice. Soe Aui>i<>- 
Fbbqubnoy, Oabbeeb Freqfbnox" , 
etc. 

Frequency Band. A term used irx 
wireless telegraphy, otc., for tho 
whole of the range of froquenoie& 
between certain limits. 

Frequency Changer or Freqnenosr 
Converter. (1) An apparatus whictii 
converts a current at one froquonoy' 
into a ourrent at another frequency, 
such as an alternator driven by 
a sjnaohronoim motor, or an 
apparatus similar to an induction 
generator. (2) Tho additional 
apparatus including a local oscilla- 
tor in a Buperlietorodyne reo<uvt»p 
for producing the intorinediato' 
frequency. Soe also Static Fria- 
QUBNOT ChANGBB. 

Frequency Changer, Electron Coupled, 
Mercury Vapour, and Static. 

jS^OTBON Cooled Frequbnoy 
Changes, Hbroury Vapour Frlj- 
QUENOY Changer, ot<^ 

Frequency Demnltiplier. An appar- 
atus for obtaining sub-multiples of 
a fimdamental frequency or “sub- 
harinonios ” by moans of rosontmt 
circuits. 


frequency Distortion. Alteration of 
the quality of reproduced sound in 
wireless telephony due to lepro- 
d^ion of different frequencies in 
oi^rent ratios. (Also called Tone 
D%8tortiion.) Cf. Amplitudb Dis- 
tortion. 
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Freaaenoy Divider. Soo FjiisQuifiNov 

I)aMl7L.TlI»LIfc3Il. 

Frequency Doubler. See Static 
Fkbqxtknoy Chang Btt. 

Frequency Filter. A notwfu'k of 
induotimoo, cikpuciltinco mi<l r<*- 
nistanco doHigiu‘d to offer ns littio 
oppoaitioii ua ]ioHsil>Io to curroiilH 
at of a cortniii riuig<i of 
and OH much oh poHsihhi to currontM 
of all otlior fr<*<(ii<'ncios. Hoii 
rofeivnwB under FiLTUR. 

Frequency Indicator or Frequency 
Meter. An inatmment for the 
measurement of Fraquancy ; 
depending on tho roHonaiioe of 
timed reeds (see VumATiNO Rbud 
Insthombnts), or on tlui fjwjfc 
that a currout in u non-inductivo 
oirouit does not vary with the 
frequency whorous that in a 
oirouit containing inductance but 
negligible resistance, is inversely 
proportional to tlio froquoncy. 
Various methods an* mad<^ uso 
of to conibino the i^ffoct of theso 
fixed and varying currents, so os 
to give a direct reading pointer. 
In somo cases, a condenser is 
used instead of an indiiotanGo, 
when tho current is directly pro- 
portional to th(» frequency. 
Other principles ust'd are olcctrioal 
resonance and th<i balancing offcot 
of magnetic at tmetiem and ropul- 
sion duo to iiiduc^Kl currents in a 
moving systom containing iron. 

Frequency Meter, Integrating. S<'c 

lNTIflOltATlN(} h''uKtJ!UKN<'Y MkTKU. 

Frequency Modulation. Modulation 
by variation of fn^jiionoy of tlm 
carrier wav<i iiLsbwid of variation of 
its amplitude. 

Frequency Multiplier. Sou Static 

FbEQUHNCY (hlANGIdll. 

Frequency Relay. A mlay which 
comes into action when tho fnw 
quoncy of a syst.<*ni dopart^ from 
tno normal hy more t>han a curtain 
margin. Sonu'timos used to actu- 
ate tho change-over switches of 
Two Hate m<»h»rs, or to connect 
or to disconnect a group of circuits 
whon required by making a 
momentary nlh'rat.ion of th<» fro- 
quenoy. 

Frequency Stabilizer. An auxiliary 
oscillating system of very constant 
frequency, such as a pioxo-cloctrio 


resonator used for control of the 
froquoncy of tho main oscillating 
systom of a wireless transmitter. 

Frequency Teller. A name used, 
particularly m wirolosa tolography, 
for a Freque7icy Meter. 

Frequency Tripler. Soo Static Fre- 
quency CHANOEn. 

Friction : Brush and Magnetic. Soo 
Brush Friction and Magnetic 
Fiuotion. 

Friction and Windage Loss. Tho 
portion of tho onorgy loasos in 
dynamo -electric inachineiy duo to 
the mechanical cfEocts ot friction 
and air rrisistanoo. 

Friction Compensation. The pro- 
vision of an auxiliary torqiio in 
a motor to ooinpeusato for friction 
at light loads, such as a strip of 
iron in an induction motor which 
produces an unsymmetrioal flux 
distribution. 

Frictional Electric Machine. A ma- 
ohino for producing oiootrio chargos 
by frictional action ; such as a 
rotating glass cylinder, plate or 
globe rubbing against a proporod 
ad and passing by a oonduotor 
y which tho cliargo is collected; 
now suporsoded by hiflu&noe 
Machines. In tlm form 

inaclo hy Otto van Ouciricke at 
Magdeburg in J071, a silk cloth 
held in th<^ liatid was ap])li<*d t<o a 
rotating globe of sulphur. 

Frictional Electricity. Electric cliar- 
gOH produced by Uio rubbing 
together of dieleotri(58 or insulahul 
conductors. Usod (><> describe 
statical electricity in gimend bofoj^i 
other methods of producing it 
wore known. AcM'ording to rooont 
views it is deuht.fiil whether it is 
actually the friction whioli 
duces the charge. This may bo 
du<t rather 1o sepiirat.ion of the 
surfaces which by gn'Ut rciluotion 
t»f the capa<jitaoco hetWfM*n tliein 
may raise very conaid<'>rubly tho po- 
tential of a small nliarge duo t>o 
a contact efliu^L iK^tweon tho 
dissimilar mnhu'ialH. (SenietiuKts 
called 1’ri ho - I^3l( tc trici l-y . ) 

Frictional Scries. A list of mah^rials 
arrangcHl so that those higher in tho 
list hee.omo positively electrified 
wh(»n rubbed with thoH<i following. 
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Fringfing. The spreading of the lines 
of force in the air-gap from the 
edges of poles, teeth, etc. ; oom- 
pUoating the calculation of the 
field in the gap. 

Fringing Coefficient. The factor by 
which the pole face area must be 
multiplied to give the efieotive 
area of the air-gap. (Also called 
Spreading Ooejffl^erU.) 

Frog Leg Armatoie Winding. A 
lap winding with a wave winding in 
tho same slots for equalisation 
purposes. 

Front (of a Brush). Properly the 
Entering Edge, but often used of 
the Leaving Edge, 

Front Contact Spring (in Telephony). 
A spring which makes contact with 
a main contact spring in the operat- 
ing position. 

Front Pitch. The winding pitch at tho 
commutator end of an armature. 
Cf. Baok Pitch. 

Frosted Lamp. An incandescent 
lamp with the bulb etched or sand- 
blasted to di-fiuse the light. 

Frying. A term sometimes used for 
the hissing of cm arc ortho crackling 
noise hoard in a telephone due to 
minute sparks or arcs in a carbon 
inioro])hono. 

Frying Pan (Electric). A frying pan 
containing an embedded heating 
cloment connected to afiexiblo cord. 

Fulguration. boo Diathbhmio Sttb- 

<111: JIY, 

Fulgurite. A vitrified tubular mass, 
sometimes found in the ground, 
particularly when of a sandy 
nature, where lightning has struok 
tho earth, due to tho intense local 
momentary heating effect. At ono 
til no thought to bo tho actual 
“thunderbolt** or material pro- 
jectile forming lightning. 

Full Excitation. The maximum ex- 
citation for which a field magnet 
winding is designed ; or, in prao- 
tioe, that obtained when the whole 
of the regulating resistanoe is out 
out of circuit. 

Full Load. The greatest load which 
a maohino or piece of apparatus is 
<l<HHig>u*d to carry under H)K'ciliod 
(jouditioriH. Any higher load is 
call<i<l an Overload. See Katino. 

Full Load Characteristic. A curve 
exhibiting tho relation between 


terminal voltage and excitation at 
full load current. 

Full Parallel Notch or Position. The 

position of a series -parallel oontrol- 
ler in which the motors aro in paral- 
lel with all reals tanoo cut out, i.e. 
the full spoed running position 
unless there is provision for a 
higher speed by weakening the fields. 

Full Pitch Winding. The ordinary 
type of armature winding in which 
the span of each coil is the same 
as the pole pitch. Cf . Fjoaotional 

PrroH Winding. 

Full Series Notch or Position. The 
position of a series -parallel con- 
troller in which tho motors ore 
in series with all resistance cut out, 
i.e. the low speed running position. 

Full Wave Reenfleation. HeotificoHon 
in which the half waves of an 
alternating current in both direc- 
tions are utilized by reversing every 
alternate half-wavo. (Also called 
Two-Wave Rectification.) Cf. Hapf- 
Wavd Regtifioation. 

Fnher-Board. A fibrous material 
used for insulating and proteotivo 
purposes resembling Presa-Spahn, 

Fimer CeU. A two -fluid variety of 
the Bichromate Cell, made up in 
various different ways. 

Fnllerphone. A tolegraph apparatus 
used for military purposes in 
which Morse moHsages, consisting 
of very small diroet ourrents in 
tho lino! are road in a t<^Iepliono 
receiver by breaking tho eurn’mt 
up by a local vibmtor which, 
owing to an arrangement of con- 
donsors and induotancos, docs not 
affect tho oontinuity of the currtmt 
in tho lino. 

Fully Automatic Substation. Bim) 

Automatic dUBSTATioN. 

Fully Enebsed Motor. A motor 
oncloHod in a coho (entirely witlioiit 
rovisioii for natural ventilation, 
ut not necjwsarily absoluUily 
water tight. Cf. KiiAmk- Proof, 
PiPB-VBNTILATICI), i*LATK l*RO- 
TEOTMD, Protkotki), ami ISrcMi- 
Enoloskd Motors. 

Fultograph. A simpliiuMl form of 
apparatus for transmission and 
roception or “still pictures** by 
wirolosH Phototelegraphy s\ii table 
for broadcasting purpoHes, in which 
tho pioturc on tho revolving drum 
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in the receiver is produced by the 
action of a current between the 
stylus and the drum on chemically 
prepared paper. The synchronisa- 
tion is effected by starting each 
revolution of the drum separately 
by a clutch on receipt of the syn- 
chronising signal. 

Fundamental Component. The com- 
ponent of the wave form of mi 
alternating current, e.in.f., oscil- 
lation, or wave that is a pure sine 
wave of the principal frequency, 
upon which harmonics at various 
higher frequencies may be super- 
posed. 

Fundamental Frequency. Th« fre- 
quency of the fundaiiicuital com- 
ponent of oscillatioiw, otc. 

Fundamental Oscillations. Oscilla- 
tions at the FundmnetUal jP’re- 
guency. 

Fundamental Units. The indepen- 
dent imits of length, mass and 
time upon which a system of 
derived units is founded. See 
e.G.S. System. 

Fundamental Wave. Soe Funda- 
mental Component. 

Fundamental Wavelen^h. The 
wavelength oorrosponding to tho 
Fundamented Frequency of the 
osoillations in a particular circuit, 
upon which Jlartnonica may or may 
not be HuporpoHod. Symbol : A. 
Funicular Railway. A railway up 
a stoop incline in which the cars 
are drawn up by a wire rope by 
a fixed electrically driven haulago 
drum or sheave. Cf. Back Rail- 
way. 

Furnace (Elootric). An apparatus 
in which a high teiiix>eraturQ is 
obtained electrically either by 
moans of an arc between separate 
olootrodos or between electrodes 
and tho charge to lie heated, or 
by the flow of a current thnmgh a 
resistance which may or may not 
form a part of the charge ; employed 
for a great variety of metallurgical 
and chemical operations, including 
maniifuoiuro of calcium and silicon 
carbidt'H fixation of nitrogen, and 
tho melallurgy of iron and stool 
as well as of n<>n-f(>rroiiH metals 
and alloys. (No attempt has been 
made bore to deal with rnoro than 
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a few typical forma of electric 
furnace.) 

Furnace : Acheson. Aluminium, Arc, 
Baily, Birkeland and Eyde, Buried 
Hearth-Electrode, Canley, Cathode- 
Bay, Cowles, Direct-Arc, Donble- 
Current, Electrolytic, Electrometals, 
Free Hearth-Electrode, Glrod, 
Greaves-Etchells, Helbergei,Hering, 
Hdroult, Indirect Arc Induction, 
Island Keller, Eilbnm Scott, 
Kjellin, Lorenzen, Blignet, Moissan, 
Moscicki, Northrop, Pauling, Ra- 
diation, Bennerfelt, Resistance, 
Resistor, Roechling, Salt-Bath, 
Schoenherr, Series-Arc, Snyder, 
Stassano, Stobie, Tinfos, Valve- 
Operated Induction, and Wild 
Barfield. Soo Aoheson Fuunaoe, 
Aluminium Fuunaok, otc. 

Fnmaoe Regulation, Magnetic. See 
Magnetic Fuunaoe Rboulation. 

Fuse. (1) A wire or strip of metal, 
moimted in suitable fittings, de- 
signed to melt and to interrupt 
the circuit when a predetermined 
maximum current is exceeded. 
(2) An apparatus for electrically 
firing explosives, consisting of a 
case containing the neoessary 
priming charge and a wire heated 
by the current which passes when 
the firing key is depressed. 

Fuse: Bi-metal, Boric Acid, Bridge, 
Carbon Tetrachloride, Cartridge, 
Enclosed, Expulsion, Handle Tsrpe, 
Home Office, Horn Break, Im- 
mersed Liquid-Quenched, Magnetic 
Blow-Out, Oil-Break, Open, Plain, 
Plate, Plug, Potential, Protected, 
Quick-Break, Screw-Plug Cart- 
ridge, Semi-enclosed, Semi-im- 
mersed, Liquid-quenched, Spark- 
let, uud Tube. SiMi IJi-MuTAL Fghk, 
Boitid Adii) Fuhk, <*1(^ 

Fuse Board. A board on which 
several fuses am inouiitod. Cf. 
Distuibution Board. 

Fnse Box. An enclosed Fuse 
Board. 

Fnse Carrier. A nuimvable holder 
for a Fimo Link which can bo 
plugged into fixed conl.uet*<. 

Fuse Cartridge. A Fuae Carrier com- 
plete with Fiise Link, as used in a 
Cartridge Fuse, 

Fnse Element. S<*<' Fuse Link. 

Fnse Holder. Fuse Carrier. 
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Fuse Link. The actual fusible metal 
strip or wire in a Fuse or Ctrf- 
Oillit, 

Fose Panel. A panel or part of a 
switchboard on which are mounted 
a number of fuses. 

Fnse Switch. A Svjitch carrying 
Fuses on its moving parts. 

Fnse Tongs. Tongs with insulat- 
ing handles for withdrawing and 
replacing high tension fuses. 

Fuse Wire. Wire of an easily fusable 
material such as tin or tin and 
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lead for fuses. (Other meti^, 
including copper, silver and alu- 
minium are also used for fuses). 

Fusible Cnt-Ont. See Fuss (1). 

Fusing Current. The value of the 
current at which a given fuse will 
melt. 

Fusing Factor. Tho ratio of the 
minimum fusing curront to the 
rated carrying current of a fuse, 

FusilUT Point. The tomporature at 
which a particular material will 
melt. 
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G or g. Symbol for Cotuluclance. lion of unintorruptod unidiroctional 

GadoUniam. A recently discovered ern’ronte. 

rare Jf'erro)nagnc.tic motal. G^vaxii^ilg, Electro-. Soo Elbotro- 

Gain, Repeater. See Rbpbateb Gain. Galvanising. (Ordinary galvanis- 
Gain Control, Automatic. Soo Auto- ing of sbeots of iron, i.o. coating 
MATio Gain Control. thorn with zinc is not an olectrietd 

Gallery. A device for attaching process.) 

glass and other shades to electric Galvanism. (l)The soionce of elec- 
fight fittings by holding them by trio currents. (2) In olectrothora- 

means of screws or clips which pcutics, curative treatment by iin- 

engage m a groove or behind a interrupted unidiroctional currents, 

fiange in the shade. The hole in Galvano-canterisation. Ciiut<.M'iHation 

the shade is of considerably larger by an electrically JioaU^d wire, 
diameter than the lamp holder. Galvano-oantery. An oli^ctrioally 

Cf. Shade Oabbibb Ring. hc^ated cauic^ry appaniius. 

Gallery, Switchboard. See Switoh' Galvanograph. Elect rotvpe. 

BOARD Gallery. Galvanology. An old term for the 

Galvanic. The term “galvanic” Hcionco of electric currents, 

derived from the name of L.Golvani Galvanomagnetism. An old term for 
of Bologna (1737-1708), like the the magnotiHin produced by an 

term VoUaic, was at one time i^h^ctric (‘.uri^nt. 

used to distinguish electricity flow- Galvanometer. An instrument for 

ing as a current from electrostatic measuring currents of small mag- 

phonomena. Galvani, who was ati nitude. 

anatomist, noticed activisation of Galvanometer : Absolute, Astatic, 

the norvo of a freshly killed frog’s Ayrton-Mather, Ballistio, Broca, 

leg when iouchod by dissimilar D’Arsonval, Differential, Einthoven, 

metals in contact, but thought that Helmholtz, Loop, Marine, Mirror, 

the cause was entirely physiological, Moving-GoU, MoWng Magnet, Poten- 

while Volta attributed it to the tig l, Reflecting, Sine, String, Tan- 

contact of the inotals, but Galvani, gent. Thermo-, Torsion, Torsion 

in 1792, discovered the part played String, Twisted Strip, Versatile, and 
by th(» eheiiiiwvl aetion. Vibration. ISoe Adsolutw Gal- 

Galvanio Battery. Old-fashioned torm vanometer. Astatic Galvano- 

for an ordinal^ primary battery. meter, etc. 

Galvanic Belt. Sc'c Belt (EIeotri<f). Galvanometer Constant. A number 
Galvanic Corrent. A unidirectional by which a oc^rUun function of the 

uninterruotud curront. Soo Gal- reading of a galvanometer must 

VANio ana Galvanism. bo muiti])liod to give the value of 

Galvanic Electricity. Soo Galvanic. tho ourrent in ordinary units. 

Galvanic Pile. Soe Voi/rAio Pile. Galvanometer Shunt. A n^sistanco 

Galvanic Taste. The distinotivo tasto put in parallol with a galvanornotor 

exporioncod when tho tonguo to mduoo its Himsihility by allowing 

touches two dissimilar metals in only a known fraction of the 

oonteict with each other, duo to curront to pass i.hrougli it. Soo 

tho o.m.f. produced, or whon two Univiursal Shunt. 

wires botwoon which tlioro is a Galvanoplastic. Isolating to tho 

small o.m.f. arc brought in con- process of “galvanoplasiy.” 
tact with tho tongiu*. Discovomd G^vanoplasty. So<i ELWoTiioii’onivriNO. 

by Sulz<»r in 1707. Galvano-Punctnre. Seo Elmctuo- 

Galvanisation. Tho ourativo applioa- Puncture. 
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Galvanoscope. An instrument for 
detecting but not measuring a 
current. 

Galvano-Therapy. See ELBOTno- 

THHBAPY. 

Galvano-Tropism. See Eleotbo- 

TBOPISM. 

Gamma (y) Bays. The most pene- 
trating of the three principal kmds 
of rays given out by radio -Mtive 
bodies ; undefLected by a magnetic 
fields capable of exciting fluorescence 
and consisting of ether wav^ 
of very short wave length (from 
0*06 to 1*4 Angstrom units), shorter 
than that of most Bays, 

and therefore more penetrating. 
Cf. a, p, and (5 Rays. 

Gamma (1) Type AeriaL See In- 

verted “ L” Type Aerial. 

Gl^ Condensers (in Wireless Receiv- 
ing Apparatus). Two or more 
variable condensers belonging to 
successive stages of amplication 
coupled together to be worked 
simultaneously by one dial. Usually 
with a small balancing condenser 
connected to each for fine adjust- 
ment. 

Gang Control. Control of a number 
of similar pieces of apparatus by 
one operation, e.g. the speed 
control of a num^r of motors 
driving printing telegraph instru- 
ments from one tuning fork appara- 
tus. 

Gang Switches. A number of switches, 
belonging to diflerent circuits, 
meohanioally coupled together, per- 
manently or temporarily, to be 
worked simultaneously, e.g. in 
stage switchboards, etc. 

Gap : Air, Anchor, Horn, Micro- 
meter, Needle-point, Spark, and 
Sphere. See Air Gap, Anchor 
Gap, etc. 

Gap Ajiester. A name sometimes 
applied to the type of lightning 
or Burgo aiTOBter in which a number 
of gaps in series are provided 
between oylinders or oones, usually 
of a metal such as zinc not liable 
to arcing. See Multi-Gap Ar- 
rester. 

Gap Extension Coefficient. The oo- 
effloieiit by which the actual slot 
width must be multiplied to 
obtain the equivalent slot width, 
after allowing for fringing. 
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Gkip Belnotance. The ratio of the 
magnetomotive force to the fliux 
across the air gap. See Reluc- 
tance. 

Garton Lightning Arrester. A form 
of Lightning Arrester in which the 
passage of a discharge throusrh a 
carbon resistance in series with 
the gap gives a sufilcient potential 
diffemnoe to excite a solonoid, 
causing it to draw up a plunger, 
and to increase the gap so as to 
extinguish the arc. 

Gas Battery. See Grove’s Gas 
Battery. 

Gas-Blast Switch. A switch for high 
voltages in which a blast of hydro- 
gen or other gas is directed on to its 
are at the moment of separation of 
the oontaots to acoelorate its ex- 
tinction. 

Gas Coulomb-Meter or Coulometer. 
See Gas Voltameter. 

Gas Detector. An instmmont in 
which the prosenco of inflammable 
gas in mines, etc., can bo detected 
and caused to operate relays dis- 
connecting electric oirouits. In one 
system an electrically heated fila- 
ment in a porous vossol bums up 
any gas that has entered, causing a 
diminution of prossuro which 
actuates diaphragm contacts. 

Gas Discharge Lamp. See Uisoharqe 
Lamp. 

Gas Discharge Tube. A Varntmi 
Tube in which tlie vacuum is not 
too high for a disohargo to pass 
without special nioaiiH of <Uoctron 
projection, sucli as a lutated 
cathode, i.o. with a gas ])reHHuro not 
lower than about 2 millionths of 
an atmosphero. Cf. Mleotuon 
Tube. 

Gas-Electric Car. Soe rETiioL-ELEC- 
TRio Traction. 

Gas-Eleutric Generating Set. An 
expression used (principally in 
America) for a gtmoratiiig set 
driven by a gas or petrol (gasoliuo) 
engine . 

Gas-Eilled Gable. A form of Gas 
Pretisttro Cable in whii'h tho gas 
under jiressuro is ine.liKh'd in 
Hptwjos provi(J<»<l within the loud 
covering. 

Gas-Filled Lamp. A high ofllcioncy 
tungsten filament lamp in which 
the disintegration of the lUuinont 
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and blackening of the bulb liable the handle moving in guide slots 

to occur with filaments run in similar to those of an automobile 

a vacuum is prevented by filling change speed gear of the gate type, 
the bulb with an inert gas such Gate Contact (i»i an Electric Lift), 
as nitrogen or argon, which is at Soo (JATii SwtTOit. 
about atmospheric pressure when Gate-end Box. A cable box for mining 
the lamp is hot. work whore a joint is iniuit^ to 

Gas Focusing. ISoo Ionio Fo(*irsiNO. a fioxiblo or trailing cable. 

Gas-Impregnated Cable. A high vol- Gate Interlock. A combination of a 
tage cal)lo with insulation com- Gatk Switch and AuTornATEO 
posed of dry ])apcr without oil (JIati '3 Look. 
iin])rogn(itiou in an iimrt gas at a Gate Lock. Soo Gate Switch. 

R n'ssuro maintained at over 200 Gate Locl^ Automatic. See Auto- 
>s. |M'r sep in. matio Gate Lock. 

Gas Lighter (Electric). A portable Gate Switch (in Electric Lift Control), 
apparatus containing a small in- A switch actuated by the opening 

fluence machine for producing and closing of the gates, which 

sparks for igniting gas jots, etc. prevents the lift being started 

Gas Meter (Elootrical). A gas meter unless all the gates are closed and 

using electrical methods of Integra- stops it if a gate is opened when 

tion. the oar is in motion. 

Gas Pressure Cable. A high v^tltago Gauge : Ampere, Battery, Electro- 

<uil>le in wliKili the insulating meter, and Wire. Amphrb 

medium is siil)jtM5ted to inoclianical Gauge, Battery Gauge, etc. 
prewHuro to inerojwe its (electrical Gauss. Tine name now iwloplcd for 
hn'akdown strength by the iiiolu- tho C.G.S. Unit of Flux Density 

sion of iiUM’t gas umh^r pressure being one Maxwell |)or sq. cm, 

witliin a suit*vl>le (Uiclosing tube. (Formerly used to some oxUmt for 

Gas Sentinel. See Gas Deteotob. the unit of Maffnetio Force ^ now 

Gas Tube, Gas Disohargb Tube, oalltKl the Oersted, ) 

A term more particularly applied Gaussian Units. A system using 

to “X** Ray tubes without heated oleclrostatio units for purely 

cathodes. electrical quantities and elootro- 

Gas Voltameter. An apparatus for magnotio units for maguetio quan- 

moasurlng current by olworving titios. 

th«» amount of gas produced by Gaussmeter. A direct rending ixistni- 
oloctroiysing water, oto, inent for measuring magnotio field 

Gaseous Discharge. The discharge of strimgth. 
electricity through gases at low Gauze Brushes. Dynamo Brushes of 
prcHsiuHH (see Vacuum Tube). Tho cop|>er gauzo ; capable of higher 

discharge consists of movement in current density than carbon brushos 

one diroi^tion of Negative Carriers, but not giving such good condi- 

consisting (in high vacua) of froo tioiw of oommutation in most 

eloctTons and in Llio other direction cases. 

of poHitiv<* carriers of gnu\tor mass, Gauze Protection. Tls^ nmdoring of 
consisting of gaH<H>UH ions. Soo motors or otlwir apparatus lUuno 

also l*osiTlVE Kays. tight, while allowing of a c-ertain 

Gassing. The onpious evolution of amount of ventilation, by oov(^ring 

gas in an accumulator coll when all aportums with win» gauwi. 

tho charging curiHuit is ooniinuod Geared Locomotive. An (Wooirio 

after tho charge is complete. locoinotivt» in which tho motors 

Gate By-pass Switch (in an Eloulrie drive tho axles t.hrough specKl 

Lift). A swiUili in tli(» car for reduoing gf^iring. Cf. GinAiiiiRSS 

allowing tlc' car to Im mov<'(l in IjoaoMOTivic and Side Kod Drive. 

<'m('»rgoucy wIh'ii all tho gates an* Geared Motor. A motor driving 

not cIosim'I. through gearing. Soo also Baok 

Gate-Change Switch. A multiway Geared Motor. 

switch arranged with fixed con- Geared Turbo-Generator. A geriora- 
taots in more than one plane, and tor driven through speed n*(luotion 
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gearing by a steam turbine, 
to enable both to run at their most 
efficient speeds, particularly in the 
case of direct current machines. 

Gearless Locomotive. An electric 
locomotive driven by Qearleaa 
Motors. 

Gearless Motor. A traction motor, 
the armature or rotor of which is 
either mounted directly upon the 
axle or drives it through some 
form of flexible coupling without 
speed reduction gear. 

Genrcke Oscillosoope. See Oscnxo- 
soors. 

Geissler Discharge. The broken-up 
luminous discharge seen in a 
Oeiaaler Tube. 

Geissler Tube. A Vctouum Tube with 
a moderate degree of exhaustion 
sufifloient for the brightly coloured 
luminous discharge to be broken 
up by dark spaces, i.e. with a gas 
pressure below about 1/100 of an 
atmosphere. Cf. Glow DisaHAnax 
and CB0030S Txjbb, and see Nbiga- 
TiVB Glow, Posinva Column, 
Fajbaday Dabx Spaosi, Stbxab, 
Cbooens Dabe Space, Cathode 
Glow, and Anode Glow. 

Generating Electrostatic Voltmeter. 
An instruitiont for measuring high 
voltages by observing the charging 
current to a capacitor of varying 
oapooittmoo, one electrode of which 
is driven by a synchronous motor. 
Also called Rotahy Voltmeter. 

Generating Plant. The complete 
machinery and apparatus required 
for the production of electrical 
ener^ for power or lighting, 
whether in a large power station 
or in a private installation. 

Generating Plant, Automatic and 
Isolated. See Automatxo Gen- 
erating Plant and Isolated 
Generating Plant. 

Generating Set. One or mnro goucni- 
t(»rs cornplobo with the engine, 
turbines <itc., which driv'cH tlioiii. 

Generating Set : Gas-Electric, Hydro- 
Eleotrio, Petrol-Electric, and Steam- 
Electric. duo Gas-Elegtrio Gen- 
erating Set, Hydro- Eleotrio 
Generating Set, etc. 

Generating Station. A works where 
oloctrical energy for distribution 
for lighting, power or traction 
puiposoB, etc., is produced from 


dynamo -eleotrio machinery driven 
by water-power, steam engines 
or turbines, gas or oil engines or 
otherwise. 

Generator. A machine or apparatus 
for the conversion of moonanioal 
power into electrical energy, i.e. 
a Dynamo or an Alternator ; 
occasionally applied also to appara- 
tus for the production of olectric 
currents from other than mechan- 
ical forms of energy, o.g. Thermo- 
electric Generator, or to apparatus 
for producing electric waves. 
Generator : Acyclic, Alternating Cur- 
rent, Arc, Asynchronous, Com- 
pound Wound, Consequent Pole, 
Constant Current, Constant Power, 
Constant Voltage, Direct Conpled, 
Direct Current, Double Cur- 
rent, Electromagnetic, Heteropolax, 
Homopolar, Impulse, Induction, 
Innerpole, Lightning, Magneto, 
Milking, Multifreqnency, Multi- 
polar, Noise, Non-Polax, Overtype, 

B^i^ng, Salient Pde, ^econdai^ 
Self-Excited, Separately Excited, 
Series-Wound, Shot-Firing, Shnnt- 
Wonnd, Single-Phase, Surge, Syn- 
chronous, Thermionic, Thermo. 
Thermo-Chemical, Thermo-Elec- 
tric, Thermo-Magnetic, Three- 
Phase, Tone, Traction, Transformer, 
Turbo-, Two-Phase, Under-type, 
Unipolar, Variable Voltage, Weld- 
ing, and Wind-driven. S(»n Acyclic 
Generator, Alternating Cur- 
rent Generator, otc. 

Generator Bus-Bars. Main oonduo- 
tors on a Hwitchboard to which 
several goiiomtors aro connoctod in 
parallol. Cf. Feeder Bus-Bars. 
Generator Panel. A pauul or part 
of a Hwitchboard upon which is 
inountod tho switch -gear for oon- 
noctiug tho goimrators to tho bus- 
bars and rngulating tlio voltage 
of each, togothor with the nocos- 
Rary iiistniiuonts for tho control of 
thoir output. 

Geo-electric Methods. InvoHtigations 
into tho proportioR of tho earth’s 
crust by obsorvatioiis of distribu- 
tion of electric pob'ntial or mag- 
netic Hold. 

Geomagnetic Surveying. Asoi^rtain- 
iiiont uf the position of tniiU'ral 
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features by magaetio nieasure- 
mentH. 

Geometrical Attenuation. Roduotion 
of amplitude of free eleotrio waves 
due to widening of the wave front 
at progressive distances from the 
source. 

Geothermio Station. A generating 
station in which ener^ is obtained 
from the boat in the interior of the 
earth, e.g. by moans of “ natural *’ 
steam from subterranean hot 
springs or boilers iiw^d hy natural 
gtt«. 

German Silver. An alloy of copper, 
nioi^l, and zinc used for resist* 
ances, usually in proportions of 
about 62, 16 and 22 respootively. 

GJB.S. Lamp Cap. Seo Goliath 
Edison Scbbw Cap. 

Getter. A name given in thermionic 
valve manufacture to a small piece 
of magnesium, or similar metal, 
attached to the anode, which is 
heated after the lamp is eschausted 
and sealed, so that it volatalisos, 
combines with the residual gases, 
improves the vacuum, and Enally 
condenses on the bulb in a mirror- 
like deposit. 

Ghost Working (in Telegraphy). The 
superposition of telegraph working 
on Phantom telephone Circuits to 
obtain an additional coiniiumica- 
tion cliaiinol. 

Gilbert. A namo nlTicially adopted 
for the unit of Magnetomotive 
Force \ equivalent to 47r/10 (or 
0*7968) ampere turns. (Named 
after William Gilbert, 1640-1603.) 

Gliding, Electro-, tioo Eusoxiio- 

Qildinq. 

Giles Valve. An arrangement of 
combining spark gaps and capacit- 
ance uscid os a surge orrostor. 

Giorgi System of Unite. M.K.S. 

Systhm. 

Girder Type Stator Frame. A pattern 
of stator frame occasionally used 
for large diamobor machines built 
up of iron plates riveted together. 

Girod Furnace. A form of dimob arc 
fumnico in which a direct current 
aro is maintained between a 
single carbon olootrodc* and the 
charge. 

Gland: Arxnonr, Watertight and 
Wiping. See Abmoctk Gland, 
Watjurtiq-ht Gland, etc. 


Glim Lamp. A name sometimes used 
for a glow diseharge lamp, suoh as 
a Neon Lamp. 

Globe. A spherical or similar shaped 
gloss vessel surruundlng an arc 
or incandescent lamp for pro- 
tective purpoBOH or to diffuse the 
light. Of. JiULB. 

Globe Photometer. See ULBnioHx 

Olobja Photombteiu 

Globe Strain Insulator. A strain 
insulator in wliiuh the metal parts 
to be ixiHulatod aro in the form of 
separated but interlinked rings, 
round which a sphere of insula- 
ting material is moulded. 

Gbbular Discharge or Globular 
Lightning. A form of oloctrio 
disohargo, rarely seen, and said 
to consist of a luminous ball moving 
slowly and exploding with a loud 
report and sudlciont violence to 
cause considerable damage ; pos- 
sibly oonaisbiug of some form of 
brush discharge from a mass of 
air in a highly ionised stete, or of 
unstable (ioinpounds of uitrogoii 
and oxygen, or of ozone. 

Glodad Wiring System. A water- 
tight and gastight wiring system 
in which special cables are em- 
ployed with a load alloy sheath 
which screws into the glands of tho 
fittings and junction boxes. 

Gloves, Indiarubber and Insolatmg. 
See iNDiABUuBiflR Gloves. 

Glow : Anode, Blue, Cathode, and 
Negative. Soo Anode Glow, Rltub: 
Glow, etc. 

Glow Discharge. (1) A sih^it and 
continuouH form of luiniiiouH 
(liHcliargo ripiHniiring ul> j>oiiit<.s 
on. conductors at a higii poUui- 
tial. Cf. JJitusti: Dihcjiauoio. 
(2) The foal.inuous Imuineus dis- 
<!lmi*ge filling tlk-* wlmle tiilx' 
taking placti in a vaouiim tubt» 
with cninparativ('ly lew poteulial 
difforoiioo and mode rale degrtMis of 
exhaustion (i.u. as gns jiressurcs 
above l/lOO of an almoH})hore). 
Cf. Qeishleu Dlscilaroq. 

Glow Discharge Anemometer. An 
uistriiiiicnt ill which air-vehujity 
is measurt'd by the (»lTeet on tho 
current through a eonstarit poten- 
tial (Jlow dudluotuatioriH 

hoiiig suitably ivmplili<^<l and ro- 
corded ou an oseillograph. 
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Glow Discharge Lam]). See Oas 

DisoHAnas Lamp. 

Glow Discharge Microphone. A form 
of Telephone Transmitter in which 
modulations in the current across 
a glow discharge are produced by 
the direct action of the sound 
waves on the air. 

Gllow Lamp. A term formerly used for 
Incandescent (Electric) Liamp on 
^count of possible confusion with 
incandescent gas lamps and now 
used for Oas niacharge Lamps. 

Glow Loud Speaker. A sound-repro- 
ducing instrument dependent 
upon the direct action on the 
air of modulations in a Glow 
Discharge. 

Glow Tabe. A vacuum tube, such 
as a Neon tube, emitting a visible 
glow when a suitable votago is 
applied at its terminals. 

Glower. The incandescent conduc- 
tor in a Nemat Lamp. Sometimes 
used for other conductors heated 
to incandescence by a current. 

Gold Leaf Electroscope. An appara- 
tus in which two pieces of gold 
leaf, joined at one end by a con- 
ductor in on insulating support 
such as a glass jar, are used to 
indicate the presence of a charge 
by diverging owing to their mutual 
r^ulsion. 

Gold Magnet. A term given by the 
ancients to a precious stone (pro- 
bably topaz) credited with the 
power of attracting gold. 

Goldsohmidt High E^eqnenoy Alter- 
nator. An alternator for produc- 
ing currents at Radio- Frequencies, 
in which no attempt is made to 
provide a sufficiently high pole 
frequency, but tho fundamental 
frequency is multiplied by intro- 
ducing harmonics by moans of 
oscillating circuits in connoction 
with both the field and the arma- 
ture. A cumulative effect is pro- 
duced by tho interaction between 
the stator and tho rotor, and very 
high frequencies can bo obtained. 

Goliath Edison Screw (GJB.S.) Gap. 
A Lamp Cap similar to that dos- 
oribod under Edison Screw Cap, 
but of larger sizo (about 1 J in. 
diam.) for large metal filament 
lamps. 

Goliath Edison Screw Holder. A lamp 
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holder for lamps with Goliath 
Edison Screw Capa. 

Goniometer, Electro- and Eadio-. 
See Eleotbo-Goniombtdr and 
Radio -G oNiOMETBn. 

Gott’s Method (of Capocitanuo Meas- 
urement). A bridge method of 
determining the capacitanco of a 
cable by balancing tho drop of 
potential across the dielectric of 
the cable and across a standard 
condonser against that across two 
sections of a slido resistanoe. 

Graded Bmsh. A brush made ot 
layers of material of varying 
resistanoe, so that the trailing end 
is of higher resistance than the 
leading end : sometimes also used 
of brushes simply of different 
lateral and longitudinal resistance. 

Graded Cable. (1) A cable with in- 
sulation in layers of different 
material graded, according to 
Jona*s method, with that of higher 
specific inductive capacity nearest 
to the conductor, to give improved 
distribution of tho dioloctrio stress. 
(2) A cable with Interaheaths. 

Graded Insiilation. (1) Provision in 
transformers, etc., of thicker in- 
sulation at those parts whoro the 
potential between winding and 
earth may lx> much groaU^r iiiubir 
certain conditions such as sUiop- 
frontod surges. (2) Soo Guadbd 
Cable. 

Gradient, Potential. See Potential 
Giu-dient. 

Grading (in Automatic Telephony). 
Connection of soloctors in a way 
which gives a greater number of 
alternative paths in tho later than 
in the earlier selecting operations. 

Grading Coefficient. A term used in 
the design of motor Htorton? and 
controllers for tho ratio of the 
lower to tho upper limit of current 
during starting. 

Grading Bing. A metal ring noar the 
end of a string of suspension in- 
sulators and Gonnoctod to tho con- 
ductor or earth with tho object of 
rogulatiiig tho pohuitial gradient 
and taking tho arc of a flash- 
over. 

Grading Shield. Son Gkadino 

lilNO. 

Graduator. An inductive resistance 
used in circuits employed for 
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simultaneous telegraphy and tele- 
phony, for slowing down the rate 
at which the telegraph currents 
rise and fail in ordor that they shall 
not affect the telephone receivers. 
Gramme Calorie. See Calobib. 

Gramme Bing. A ring-armature with 
a smooth core without tooth. Cf. 
Paoinotti Bing. 

Gramophone (Electric). A gramo- 
phone in which an oleotrioul “pick- 
up” is employed to work one or 
more loud speakers. (See also 
SoBATOH Filteb.) Such apparatus 
can be made to give much purer 
reproduction than the mechanical 
gramophone and of a power suffi- 
cient for the largest theatres, 
cinemas, etc. 

Gramophone, Radio-. See Radio- 

Q-bamopiionb. 

Gramophone Attachment or Gramo- 
phone Pick-up. An appliance, re- 
placing the sound-box of a gramo- 
phone, which converts the mechan- 
ical vibrations of the needle into 
corresponding pulsations in current. 
These can be amplified and fed to 
one or more loud speakers, or used 
for modulation in a broadcasting 
transmitter. 

Grapher. See Ohaimiio Instiutmknt. 
Graphic Instrument. A mciiHuring 
iiwtrumont arrangtid to make a 
continuous record of its indicutuniH 
on a travelling paper chart by 
iiioaiis of a (Km attiushed to il-s 
moving sysUun or otherwise, also 
commonly calhnl Recording Imtru- 
meiU, 

Graphite Brush. A Brush made of 
the form of carbon known as 
graphite ; moro homogeneous and 
of higher conductivity than ordin- 
ary carbon as w(dl os having the 
advantage of giving a certain 
amount of lubricating oiToot. 

Graphite Resistance, (l) A compact 
form of high rosistanoo mmlo of 
a rod of graphite. (2) Variable 
rosistanc(4S for motor starting, etc., 
mndo of pih^s of discs of graphitisod 
cloth undor variable pn^asiire. 
Graphitised Filament. SSco Metal- 
xsBD Filament. 

Grassot Fluxmeter. Seo FnixMisTreR. 

Grfttz Rectifier. A method of recti- 
fying alUirnating currents in 
which four electrolytic valves arc 

If 


employed per phase oonneoted 
in the arms of a bridge so that 
both waves are used, feeding the 
circuit taken off from the bridge 
points frtnn different directions 
altt^mately. 

Gravity CelL A two -fluid cell with 
horizontal electrodes, in which 
the different lic^uids used lie in 
layers kept separate by their 
diffttronco in spt^cifio gravity with- 
out any pori>us diaphragm. 

Gravity ControL Instruments are 
said to have “ gravity control ” 
when the controlling torque, 
against the torque duo to the 
action of the current, is provided 
by gravity without tlie use of 
springs, etc. 

Gravity Switch. See Switch JTook 

( 1 ). 

Grease Spot Photometer. A photo- 
meter employing a screen with a 
spot of grease which when equally 
illtuninated from either side coasos 
to show the spot as light on a 
dark ground from ono sido and 
dark on light ground from the 
other ; also called Bunsen Photo ^ 
meter. 

Great Calorie. See Calobie. 
Greaves-Etohells Furnace. A form of 
direct are furnace for stool manu- 
facture. 

Grenz-Rasrs. “X” Hays of the softi^r 
or b'ss ponetrating typ<i eniployod 
ill some forms of Radio-Therapy^ 
proiluc.ed by voltages from to 
12 kV. 

Grid. Anything mode essentially 
of parallel wires or bars in one 
plane. Particularly a wire sciMion 
or auxiliary anodo botwi^eii tbo hot 
cathode and the plate anode in a 
Thermionic Valve. (2) Tiio ri^ticu- 
lated lead frame in a piMted type 
of aooumulator plate in tbo inU'P- 
stices of which the active material 
is held. (:i) See Grid JiKSiSTANCE. 
(4) A network of high Umsioii 
transmission lines inti^rconnecting 
several power stations. 

Grid : Accelerating, Accumulator, 
Damping, Potter-Bucky, Screen, 
and Space Charge. Aooemora- 
TOR Grid, AiuiUMUiiATOR Grid, 
el.c. 

Grid A.C. Resistance. 'IMio rat io of a 
small ehaiigtf of grid -voltage to :i 

I 
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small change in grid-current, other 
quantities being constant. Symbol : 

Cta^'Rattey. A battery, sometimes 
oonsistiiig of a few dry oolls, with 
or without a potentiometer, to 
^ply a Grid Bwa to a Ther-mUmio 
Valve. 

Grid Bias. A low and usually adjust- 
able potential applied to the grid 
of a tnermionio vmve. A negative 
“Grid Bias” is often used to bring 
the aotion of an amplifier valve on 
the most sensitive part of the 
oharaoteristic, to improve tho 
quality of reception and to dimin- 
ish the output of the h.t. battery. 
(Also called Grid Potential and 
Bias VoUage.) 

(}iid Bias Battery. See Grid Battbby. 

Grid Gironit. The circuit connected 
to the grid of a thermionic valve. 
Of. PlATBJ OmouiT. 

Grid Condenser. A condenser in the 
grid circuit of a thermionic valve 
in connection with cmnulative grid 
leak rectification, resistance capa- 
citance coupling, or to maintain a 
negative bias on the grid of an 
oscillating valve. 

Grid Conductance (in a Thermionic 
Valve). Tho reciprocal of Grid 
Reaiatanee. 

Grid Control. (1) Tho control of tho 
discharge in a discharge tube by 
varying the potential of a grid 
between the electrodes as in 
Thermionic- Valves^ Merowry Arc 
Rectifiers^ etc. (2) See Gmo 
Modulator. 

Grid-Controlled Rectifier. See Grid 
Control and Mbroury Vapour 
Reotijtbr. 

Grid Current. The current flowing 
between the grid of a thermionic 
valve and another electrode; nor- 
mally entering the valve by the 
grid and leaving by the fllamont. 
This will only flow if the grid has a 
slightly positive potential and can 
be prevented by a negative bias. 
Symbol : 1^ or ig. S«»u Grid 

Potentiometer, 

Grid Current, Reverse. Sec Reverse 

Grid Current. 

Grid Current Characteristics (of a 
Thermionic Valve). Curves con- 
necting simultaneous values of (1) 
grid current and grid voltages, and 
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(2) grid current and anode voltage, 
all other variabloa remaining con- 
stant. Cf. Anode Current Char- 
AOTERISTIO. 

Grid Current Surface (of a Thennionio 
Valve). A surface oonnocting co- 
ordinates represonting simultane- 
ous values of Grid CvrretU, Anode 
Voltage, and Grid VoUage. Cf. 
Anode Current Surface. 

Grid D.C. Resistance. Of a tiiormionJo 
valve : tlie ratio of the grid voltage 
to tho oorrospondiug grid current 
under steady current conditions, 
other quantities Inung constant. 
Symbol; Itg. 

Grid Emission. A small amoimt of 
emission of oleotrons, liable to occur 
in some thormionio valves from tho 
Grid, detrimental to the proper 
worldng of tho valve. 

Grid Excitation Circuit. A Grid 
Potentiometer or otlu^r arrangement 
for applying a Grid Bias Potential. 

Grid Glow Relay. A vacuum-tube 
relay with an anodo, a cathode, and 
an intermodiato grid in an inert 
gas, such os noon. I'ho current 
passing is due to the glow discharge 
between the anode and tho cathode, 
and its amount doponds on the 
voltage conditions of tho grid. 

Grid Leak. A high resistance (of a 
value of megohm or more) in 
parallel with a Grid Co7iden8er of 
a thermionic valvo to reliove tho 
grid from excessive static charges 
but allowing it to ristain a small 
negative potential. 

Grid Leak Rectification. Seo Cumu- 

lative Rbgtifioation. 

Grid Modulator. A Modulator in a 
wireless transmitting apparatus 
which acle by applying tho varia- 
tions of the microjjliono current to 
tho grid of the oscillating valve, 
either diroot or through an inter- 
mediate valvo oinniit. 

Grid Potential. Hoc Grid Bias. 

Grid Potentiometer. A slido rosist- 
anco carrying a eurnmt from a 
s mal 1 battory f or aj )) )lyi ng a vari able 
Qrul Bias, often used to give an 
adjustable positive grid potential 
to a hign-froquericy valvo to 
produce just enough grid current to 
damp out self oscillation. 

Grid Pruning Voltage. S(U) Giud Bias. 

Grid Rectification. Rectification of 
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a thermionic valve in which the 
oscillations to be rectified are 
applied to the grid oirouit of the 
valve. See Cttmxtlative Gbid 

RsOTiriOATION. 

Grid Eesistance. See Gbid D.C. 
Rusestanou and Gbid A.C. Ke- 

STSTANOB. 

Grid Resistor. A resistor for tram- 
way motor control or other 
purposes, mode up of units, each 
composed of a cost motal ^id, 
threaded on long bolts from which 
they are insulated. 

Grid Sweep. Tho range of voltage 
change under working conditions 
of tho grid of a thermionic valve. 

Grid Voltoge. The voltage between 
tho gritl and the cathode in a 
thorniionic valve. When the latter 
is identical with the heating 
filamertt, tho voltage is measured 
from tho negative U^rminol of a 
d.c. filament or the coutro of an 
a.o. filament. Symbol ; Vg or Vg. 

Grid Voltage Swing. See Gbid 
Sweep. 

Grinder, Commutator. See Commxj- 

TATOB OBXNDEB. 

Grip : Cable, Cord, and Earthing. See 

Cable Gbip, Cord Grip, oto. 

Grooved Wire. Trolley wire with 
two V grooves that can bo clipped 
moohnnically by tho care. Cf. 
Fiqubb Eight Wire. 

Ground. A term used (more especi- 
ally in America) as a synonym 
to Earthf e.g. “ ground wire,” 
“ grounded circuit,” etc. To avoid 
repetition all references to this 
subject are here given under 
Earth. 

Ground Aerial. An aerial laid on or 
nc^ar tho ground. 

Ground Rays. See Dibeot Rays. 

Group Automatic Lift Control. A 

cliiHH of automatic olootric lift 
control for groups of lifts in which 
prcHRurts of a call l)utton on a 
landing callH th<i next available 
lift car. 

Group Drive. Electric driving in a 
factory, etc., where each motor 
drives a group of several machines. 

Group Frequency. The number of 
separate trains of waves per 
second in a spark or damped wave 
system of wimloss transmission. 

Group Selector (in Automatio Tolo- 
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phony). A selector which makes 
connection with a desired group of 
links and then selects an idle 
link. 

Grove’s Cell. A cell similar to the 
Bunaen Cell but with a positive 
electrode of platinum instead of 
carbon. 

Grove’s Gas Battery. A primary cell 
forming a reversed water volta- 
meter, i.o. with electrodes con- 
sisting of platinum plates in 
contact with oxygen and hydrogen 
respectively and an electrolyte 
of acidulated water. 

Guard, Lightning. Sec Lightning 
Guard. 

Guard Cradle or Net. An earthed 
network of wires placed under 
overhead conductors at points 
where danger might bo produced 
by their falling. 

Guard Plate or Ring, (l) A ring or 
surface, surrounding a charged 
body such as the movable plate 
in an attracted disc electrometer, 
which ensures oven distribution 
of the potential over it by making 
it virtually part of a much larger 
surface and eliminating the effeot 
of the edges. (2) See Grading 
Bing. 

Guard Wire. An earthed wire, above 
an overhead line, and to onsure 
their being earthed before coming 
into contact with tho lino to be 
protected, to catch other wires 
which may fall accidentally across 
the lino. Cf. Guard Net. See 
also Price’s Guard Wire. 

Ghiide Cable. See Leader Cable. 

Gnlstad Belay. A Honsitive form of 
telegraph relay in which the 
tongue is normally kept vibrating 
by an auxiliary winding at a 
speed equal to that of the reversals 
of current at tho distant ti'ans- 
mittor, flo that tho lino currents 
only have to act in arresting the 
vibration of tho tonguo temporarily 
and holding it over against one 
stop. 

Gun (Eleetric). A uaino soinotinieH 
given to Elilm Thonison’s ex|)<'ri- 
laeiLt of siiddmi ropiilsion of a 
mehil ring from an altiomating 
I'leotroinagnet. 

Gun, Electron. Seo EijI'Kitkon Oun’. 

Gundelach Tube. Tho typo of ” X ** 
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R(ky Tube commonly employed 
having an auadliary anode in 
another part of the tube but 
externally oonnected to the Ainii- 
Cathode or Target. 

Gntta Feroha. An insulating ma- 
terial made from the exudation of 
certain trees, used extensively for 
the insulation of submarine cables 
on account of being unaffected 
by immersion in water. 

Guy. A temporary Stay. 

Gymnotos Eleotricus. The Surinam 
Eel or Electric Eel. 


[Gyr 

Gyro-Magnetio Effect. Magnetisa- 
tion duo to spinning a ferro- 
magnetic rod on its axis, or con- 
versely a rota^ torque produced 
by magnetisation, duo to the fact 
that magnetisation is due to 
rotation of electrons within the 
atoms. 

Gsrrostatio Compass. A form of 
ship's compass, deriving its direc- 
tive force from an oloctrically 
driven flywheel or gyrostat and 
independont of the earth’s magnetic 
fleld. 
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H. Abljrcviiilion for Henry. Symbol 
for Magnetic Field titrength. 

Haiz-Dryer (Eloctric*.). A Holf-con- 
taiiiod apimmtuH hold in tho hand 
oonlainiii^ a motor-driven fan and 
a hoatinj' oloinont by which a 
current of warmed air cun be 
blown throu^j;h a nozzle. 

Hair-Pin Winding. A winding pushed 
from tho onds of the slots partly 
formed, the individual onds being 
afterwards welded together. 

Hall-Closed Slots (or Partly Closed 
Slots). Armature slots arc some> 
times modo partly closed in at 
the top, i.e. with an opening 
narrower than the full width of 
the main part of tho slot, forming 
a oomproiniso between open slots 
and tunnels. Such half-closed 
slots have tho advantage of 
lessening oddy -currents in tho pole 
faces, but they inercoso the in- 
ductance of the armatxiro coils 
and intorforo with tho dissipation 
of heat. They securo tho conduc- 
tors against wmtrifugal forot> much 
better than open slots and arc 
easier to introduco tho windings 
into than fully closed slots or 
tunnels. Soo Open Slots. 

Half-Coiled Wind^. An alternator 
armature winding with only one 
ctnl per phase per pair of polos, i.e. 
with alternato poles unsubtondod 
by coils. Cf. Whole Coiled 
Winding. 

Hall-Deflfiction Method. A method 
of determining tho internal resist- 
ance of a coll (when high) by 
finding tho added resistanco nocos- 
sary to halve tho deflection which 
a galvanometer of known resist- 
ance gives when tho coll is con- 
nected to it in sorioB with another 
known rosistniico. 

Hall-Nonnal Bend. A 135° bond 
for connecting two lengths of 
conduit tube. 

Hall-Watt Lamp. A name formerly 
given to Qaa- filled Lamps, on ao- 
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count of tho specific consumption of 
some of them approximately to O' 6 
watt per candle power. 

Half-Wave Beotifioatioii. JRecUfica- 
tion in which the half-waves of the 
alternating current in one direction 
only are mado use of while those in 
the reverse diroction are sup- 
pressed. (Also called One Wave 
Rectification.) Cf. Full Wave 
Reotipioation. 

Half-Wave Transmission. Long dis- 
tance alternating current trans- 
mission in which line losses and 
pressure drop are lessened by 
arranging tho natural period of 
oscillation of the line to bo 
equal to four times tho frequency 
so that resonance is produced. Cf. 
Quaetbr Wave Transmission. 
Half Wave-Length Aerial. A trans- 
mitting aerial with an efiective 
height equal to half the wave- 
length of the waves to be radi- 
ated. 

Hall Effect. An alteration of tho 
distribution of a current shoot in 
a strip of metal by a magnetic 
field, which has the effect of 
rotating tho diroction of tho lines 
of flow. Tho twisting off<‘Ct is 
different with difft»ront inotala, 
being to the right, looking along 
tho linos of force in tellurium, 
iron, antimony, etc., and to the 
loft in bismuth, nickel, gold, etc. 
Halogen Accumulator. An (experi- 
mental tyi>e of ucciiinulator eoll 
with zinc, and earbon eleetrodos 
in an electrolytic of ziiu*. iodide or 
chloride. 

Hammer Break or Hammer Inter- 
rupter. The ordinary olcotro- 
magnotic trembler employed to 
break tho primary circuit of an 
induction coil intcrinittenily, in 
which tho attraction of tho head 
separates the oontaols thereby 
releasing itself and closing them 
over and over agan. Cf. Motor 
Break. 
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(of an Armature Winding, etc.)* 
The fact whether the individual 
coils or the general direction of 
the oonneotion of the coils to the 
commutator segments is right 
handed or left handed, according 
to certain conventions as to the 
way the winding is traced out. 

ECond Capacitance Effect. The effect 
of moving the hand close to the tun- 
ing condenser in upsetting the 
tuning, particulcffly with short 
waves; sometimes avoided by use 
of long handles or screening 
arrangements. 

•ffand Lamp. A portable fitting con- 
taining a suitably protected incan- 
descent lamp connected to afiexible 
cable, or provided with a self- 
contained battery, used for inspec- 
tion purposes, etc. 

Sand Micro-telcphoiie. A combined 
microphone and receiver arranged 
to be conveniently held in tlie 
band with the receiver to the oar 
and the microphone a convenient 
distance from the mouth. 

Hand-Regolated Arc Lamp. An arc 
lamp in which the striking of the 
arc and the feed of the carbons 
is effected entirely by hand adjust- 
ment ; sometimes used in search- 
light and other projectors. Of. 
Atttomatio Asq Laiif. 

Hand Regulation. Regulation of the 
voltage of a dynamo, etc., by hand 
cuLjustment ofj the field rheostat, 
etc. 

Hand-Restoring Indicator. An indi- 
cator in which the moving part 
making the signal does not return 
automatically to its original posi- 
tion after the current actuating it 
has ceased. 

Hand (Telephone) Set. See Hand 
Micro -Tblbphonb. 

Hand Winding. The insertion of 
a winding, turn by turn, by hand 
into the slots of a stator or rotor 
in oases where it is not possible 
or convenient to employ former 
wound coils. 

Handle, Dead Man’s. See Dbad 
Man's Handlb. 

Hanffle Type Fuse. A Fuse of the 
Bridge pattern in which the fuse 
carrier is provided with a handle 
by which it can be conveniently 
withdrawn. 


Hanger. An insulating fitting by 
which an Bar carrying an overhead 
traction contact lino is attached 
to a Bracket Arm or Span PKire. 

Hanger : Bridge, Car- Shed, and 
Straight Line. Sim3 Bbidqe Hangbh, 
Ca^hbd Hangub, etc. 

Hanging Battens or Hanging Lengths. 
Suspended rows of incandescent 
lamps used in stage lighting. 

Hard Photo-Electrio Cells. IMioto- 
Eleotric Colls with a very high 
vacuum containing very hnv gtwo- 
ous ions, less sensitivo than soft 
cells, but more suitable for photo- 
metry. 

Hard ^be. Vacuum tubes, such 
08 *‘X** Itay tubos nro said to bo 
“hard** when tlui vaeuuni is vory 
high. Hard “X** Ray tubes give 
more penetration than soft tubos. 
Of. Soft Ttjbb. 

Hard Valve. A thermionic valve with 
a high vacuum in which there 
are therefore few gaseous ions, 
80 that the discharge oonsists of a 
practically pure electron stnnim 
without gosoous ions. Cf. Soft 
Valve. 

Hard “X” Rays. “X” Rays of 
great penetrative power, i.t^ short 
wave longtlw. Tlio hardness of 
“X” Rays is Hometirm^s rofern^d to 
as “Quality.” Cf. Hoft “X” 
Rays. 

** H ” Armature. An annuture with 
H-shapod core stampings with ail 
the winding in the two slots so 
formed. Also known ns Shuttle 
Armature ; only used now in 
very small machines, ningnetos, etc. 

EtonaoniC. A coniponent in the wave 
form of alternating ouiTiMits, (dee- 
trio waves, etc., of n fnMjuency 
which is a multiple of the funda- 
mental frequency. Tlu^ Harmonic 
of twice the fiuidamental freqiw'iie.y 
is now eonmionly luiown as tile 
second harmonic but was formerly 
called th(» first harmonic. Thus the 
triple frequemey harmonio is now 
called the tliird liarmonic, etc. 

Harmonic Absorber. Appamt us us<*d 
to absorb luut'sinHl harmonica in 
the wave form of eurreints in pow<ir 
circuits supplying transformers. 
Harmonic Absorber, Static uml 
Rotary. Static JIarmoniu 

ABsoRHMuand Rotary Auhoruek. 
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Harmonio Amplifier. Seo Static Fre- 
quency Ohanqer. 

Harmonio Anchor. An apparatus 
for determining the relative ampli- 
tudes of the constituent harmonics 
in a current or voltage wave form, 
etc. 

Harmonic Detector. A voltmetc^r 
ari’angod in a speoial circuit so 
tliat it measures only the com- 
ponent of the frequency which is 
a harmonic of the fundamental, 
Hoinctimos provided with a multi- 
way switch enabling the 3rd, 6tli, 
etc., harmonics to bo road sop- 
anitidy. 

Harmonio Filter. A oombination of 
inductance and capacitance de- 
signed to eliminate any particular 
undesirable harmonic in the wave 
form in a circuit. (Also called 
Hcmiwmc Stopper,) Seo also Re- 
jector ClHOUIT. 

Harmonic Interference. Interference 
in wirolesB telegraphy due to the 
presence of harmonics in the wave 
form of the transmitting oscilla- 
tions. 

Harmonio Power. The component of 
apparent power in the case of a 
iion-sinuHoidal wave due to har- 
monics only. Also called Distortim 
Power. 

Harmonio Ringing. A method of 
Selective or Party Lirie ringing for 
tnlephoue circuits in which the 
difiorent bolls oonnectod to one 
lino are odjusU^d so that each only 
responds to ringing currents of 
one froquoncy only. 

Harmonic Selective Signalling. Signal- 
ling to ono of a nuuib43r of stations 
by a method similar to that dos- 
crilx'd under Hamwmo Hinging. 

Harmonic Stopper. See Harmonic 
Filter. 

Harp, Trolley. Soo Trolley Haui*. 

Hartley Circuit. A swtem for trans- 
mission of very sFiort wavos em- 
ploying a Dipole at»rial with ex- 
tendi td nnUuiiiao on both polos, 
consisting of two horizontal un- 
earthed Hoctions in lino with a 
single turn coil between thorn by 
whicli they aro inductively coupled 
to the oiruuit u£ the osolllating 
valve. 

Haulage (Elec trio). A system used 
in mines and else whore for hauling 


trucks, etc., on level or inolined 
tracks, by ropes passing round 

S ullies and wound in by drums 
riven through suitable gearing 
by oloctrio motors. Either an 
endless rope is employed with the 
motor running ^ways in one 
direction, or the Momi mid Tail 
system in whioh the two ends 
of the ropo are coiled in opposite 
direoiton of different paHs of the 
drum, or on two coupled drums, 
and the motor is rovorsed to 
reverse the direction of motion of 
the trucks. 

Head, Trolley. See Trolley Head. 
Head Girouit. The oirouit connootod 
to the operator’s Head lieeeiver in 
a telephone exchange. 

Head End Loss (in a Loaded Sub- 
marine Cable). The diilorence 
between the attenuation at work- 
ing current and its valuo at zero 
current due to tho inoroased iron 
loRSOB in tho loading material. 

Head Lamp. (1) A lamp with suit- 
able reflootors, oto., to project 
light ahead of a oar, locomotive, etc. 
(2) A lamp strapped to the fore- 
head, used by surgeons, etc. 

Head Phone, Head Receiver, or Head 
Set. The telephone receiver worn 
round tho head by wireless tele- 
graph and telcphono operators. 
Heart Shaped Diagram. Sue Dia- 
QiiAM OK Reception. 

Heat GoiL An apparatus used in 
telephone lim'H to aiTurd protection 
from currents too weak to actuate 
ordinary fuses which noviu’thcleRS 
may bo harmful when long ooii- 
tinuod ; corisiHiing of a coil of 
resistance wire, which if th(3 leakage 
ourront pasuos for a siilliiciunt liint^ 
bocomoH hot enougii to molt a 
suldurud coiinei'.lion and thus to 
break the circuit. 

Heat Emissivity. The cni)acit.y of a 
conductor, tho surface of a winding 
etc., for getting rid of heat (by 
radiation, coiivoction, etc.), inoa- 
surod by tho amount (d boat 
omitlod in unit timo (i^xpressod in 
watts por unit Huporficial area per 
degrees of iemperatun) difforouco). 
Heat Meter (Kleoirit^). An apparatus 
for liio i>lo<'.lTi(uil iiitogratioii <»f tho 
amount, of luuit siippliisl to a liot- 
wuh'r or Htcaiu-luuiliiig installation 
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In one form, an induction meter known load to ascertain that the 

is so connected that the pro- speeijSed limits of heating arc not 

pellixig torque is proportional to exceeded. 

the resistance of the thermometer Heaviside Effect. Soo Skin Effeot. 
coils in the inlet and outlet pipes, Heaviside Layer. Boo KEbruLLY- 

and a rotary flow meter causes the Heaviside La yeti. 
integrating gear to be connected Heaviside Units. A system of eleo- 
to ^e disc for a number of ten tromagneiio units in which some 
second periods in every flve of the units differ from those of 

minutes proportional to the speed the C.G.S. system by the factor 

of flow. 4ti: in order to simplify certain 

Heater (Electric). An appliance calculations, 

wherein heat is produced where Heavy Current Engineering. See 

required by the passage of a our- EuaiaTBiOAii Engineebino. 
rent through a resistance ; more Heavy Class (Faraday’s). See 

particularly one arranged for Fabaday Effect. 

heating rooms, etc. See Radiatob, Hecto-. Prefix moaning one hundred 
CoNVEOTOB, FntE, Radiajtt Lamp times. 

ELeater, Panei. Heating, Theb- Heoto-Ampere Balance. A Kelvin 

MAI. Storage Heating, Electro- current balance with u range from 
VAPOUR, Radiator and Tubular 6 to 600 amporos. 

Eleotrio Heating System. Hedgehog Translormer. An old- 

Heater, Immersion. See Immersion fashioned type of transformer with 

Heater. an open magnetic circuit, composed 

Heating (Eleotrio). The production of a bundle of iron wire with the 

of heat when and where required ends spread out to roduco the 

by means of an electric current, reluctance of the return path of 

including more applications for the lines through tho air. 
industrial purposes than con be Hed (of a Brush). Properly tho 

particularised here. Leavmg Edge, but often usod for 

Heating, Panel, Plenum, Pyielectric, the Entering Edge. 
and Thermal Storage. See Pyr- Heeling Error. The error in a 

ELECTRIC Heating, Plenum Heat- ship’s compass duo to the varia- 

ING, etc. tion of tho effect of tho vertical 

Heating Coefficient. A term some- component of tlio earth’s magnet- 

times used in connection with tho ism as the ship rolls or "hools” 

predetermination of the tempera- over; compensated for by a 

ture rise of electrical apparatus, group of perinaiiont magnets set 

for the temperature rise in depeos vertically. Cf. SEMiciucuLAit and 
per watt dissipated per unit of Quadrantal Errors. 
radiating surface. Heiuer Candle. Tho Gc^nnan unit 

Heating CoiL A coil of high resist- of luminous intensity ; being tho 

anoe wire used for producing light given by th(j Jlejner Lamp 

heat when a current is passed and having a value of O' 90 Inter- 

through it. national Candle, under certain 

Heating Element. A resistance em- speoifiitd conditions, 
ployed for the production of heat Hemer Lamp. Tho Qerinan stan- 

by the passage of a current through dard of luminous intoimily ; I)eing 

it, complete with the carrier of a lamp of spcKnliod dimimsions 

refractory material with which it burning Amyl acetate. Cf. I’kn- 

is mounted. tanb Lamp. ' 

Heating Limit. See Tbermal Limit. Height: Radiation and Thermo- 

Heating Resistor. The actual resist- Electric. Soo Radiation Height, 
anoe wire on other conductor pro- and Thermo-Elbotrio Height. 
duoing heat on electrically-heated Heising Modulator. S<'<« ('iiotcu 
appliances, Cf. Heating Ele- MouuijAtor. 

mbnt. Helberger Furnace. Soo Cruoiblb 

Heating Tests. Prolonged runs of Furnace. 

electrical machinery, etc., at a Helion Filament. An inoaiidosoont 

158 



Hel] 


DICTIONARY OF ELECTRICAL TERMS 


[Her 


lamp filament composed of a 
carbon core with an outer coating 
of silicon. 

HeUTUXL Valve. A rectifying valve 
consisting of a bulb containing 
helium at a low prossure, which is 
easily ionised, with suitable elco> 
trodoB, the cathode having a small 
and the anode a large surface. 

Hellesen Cell. A seinc-carbon Dry 
Cell with a dopolarisor of man- 
ganese dioxide. 

Helmet. An iron cap or polopieco of 
an Armed Lodestone, 

Etelmholtz Formula. The following 
formula expmsaing the law of 
the rise of curnmt in an inductive 
circuit with negligible capacitance: 

{l-i where i is the 
curiviiit t soconds after a circuit of 
rosistanoi^ R and inductance X, 
containing mi o.m.f., A', is closed 
and e = 2*718 (the base of Naperian 
logarithiiiH). 

Helxiailioltz Galvanometer. A form 
of Tanvyent OaVoaimmet&r, in which 
a particularly uniform field is 
produced by two widely separated 
coils on a common axis. 

Hemitropio Armature Winding. See 

Halv-Coiliad Winding. 

Hemitropio Field. An alternator 
field syritenn in which only alternate 
polos aro provided with windings. 

Henley Wiring System. A system 
of interior wiring employing cither 
Flat Twin or Earthed Goncentrio 
Cables, without tubes or casing 
with special fittings for supporting, 
jointing, bonding and earthing. 

Henry (H.). The practical unit of in- 
dui't^uico named after the American 
physicist JooH])h Henry (1797- 
1878), being 10® C.G.y. electro- 
magnetic units. A coil with an 
inductance of 1 henry produces 
a flux of 10“ linos per ampere turn. 
(Formerly called the tiecohm or 
Quadrant.) Symbol : //. 

Henrymeter. An instrument for 
direct muosiinmient c>f inductance 
in which an alternating current from 
a hnnd-drivon magneto generator 
is passed through the inductance 
to be tested, in scries with a fixed 
inductance, and the potential 
difforemee across its terminals, 
sensibly proportional to its induc- 


tance is read on a moving coil 
permanent magnet voltmeter work- 
ing through a rectifying commutator 
driven ofi the samo shaft as the 
alternator. 

Heptode. A Thermionic Valve with 
seven ehiotrodes, e.g. a transmitter 
amplifying valve for I*ush-pull 
Connection, in a single unit, pro- 
vided with one filament, two 
anodes, two control grids and two 
stabilising grids. Us(hI also iis a 
frequency changer in suptu'-lieto- 
rodyno receivei*s. 

Heraeus Lamp. A form of mercui^ 
vapour lamp particularly rich in 
ultra-violet rays used for curative 
treatment. 

Bering Furnace. A furnace in wliich 
the Hering Pinch Effect is relied 
on to produce circulation of the 
molten charge, by the use of 
auxiliary electrodes sunk in narrow 
tubes in the lining so that a 
high current density is produc<id 
in the portion of the charge 
therein. 

Heroult Furnace. A form of direct 
current arc furnace used for alumin- 
ium redaction, etc., in which two 
arcs in series, between the lospectivo 
vertical carbon olectrodes and the 
charge, produce the initial heating 
and the reduction process is com- 
pleted by the electrolytic action of 
the cmTont passing through the 
molten charge. Another form of 
Heroult fumaoo has t>no vortical 
electrode and one in tho hearth. 

Hertz. A unit of frequency equal to 
one cycle per second, named after 
H. Hertz (1867-1894). 

Hertz Oscillator. A system of 
conducturs in which oloctrical 
oscillations can take place, con- 
sisting of two insulated plates, 
sphoms, t)tc., with a spark gap 
between them, forming a c.ondeinjor 
of very small capacity. 

Hertz (or Hertzian) Waves. EketHo 
Waves of much greater wave- 
length than light and including 
those as employ<id in wireless hde- 
graphy, etc., so calked because they 
wore first exiJ<irim<fntally (deserved 
by Hertz in 1888 although they had 
bwn theoretically predict<id by 
Maxwell in 1864. Their wave- 
lengths range from 0-01 to thousands 
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of metres, of which those above 
0*1 metres can be employed for 
wireless communication. 

Heterodyne. A term used both as a 
verb and as a noun in wireless 
telegraphy, etc., to signify pro- 
ducing Beats by the superposition 
upon received waves of osoillations 
from an independent source of 
slightly different frequency, either 
intentionally, as in Het&rod/yne 
Reception, or accidentally, owing to 
the interference of waves from 
another source of nearly equal 
wave-length. It is used as a noun 
both for the local oscillator pro- 
ducing the auxiliary osoillations 
and the interference caused by 
other stations in this way. 
Heterodyne, Separate. See Sbpasate 
Hbtehodvnb. 

Heterodyne Capacitance Bridge. An 
apparatus for comparing capacit- 
ances in which they arc placed in 
oscillating circuits and a beat note 
produced of their combination ; 
adjustment of the variable refer- 
enoo capaoitanco being made until 
a certain heat frequency as shown 
by a rosonant indicator is at- 
tained. 

Heterodyne Deteotor. A wireless 
receiver employing the Heterodyne 
system of Reception. 

Heterodyne Filter. A filter consisting 
of condensers, and induotanocH, 
connected to the low frequency side 
of a receiving sot with the object 
of by-passing audio -frequency oscil- 
lations caused by the heterodyning 
of tho carrier wave of the staiioii 
next in order of frequency from 
that being reooiv*^!. 

Heterodyne Interference. Sounds 
heard in a wireless receiver duo to 
beats produced by tho Huporposi- 
tion of waves from extraneous 
sources of nearly equal wave-length 
upon those sought to bo received, 
including those caused by neigh- 
bouring receivers in a state of 
self -oscillation. 

Heterodyne Oscillator. A separate 
oscillator for providing the local 
oscillations rec^uirod for producing 
the intermediate frequency in 
SitperJieterodyne Reception. 
Heterodyne Reception. The arrange- 
ment of thermionic valve circuits 


for Beat Reception in which the 
local oscillations of slightly differ- 
ent frequency are provided by 
an independent source. Cf. Endo- 
DYNB Reception. 

Heterodyne Wavemeter. A wave- 

meter employing the heterodyne 
principle to compare the waves to 
TO measured with oscillations in a 
calibrated oirouit. 

Heterodyne Whistle. A steady note 
heard in a wireless reoeiving set 
due to beats formed by interference 
between stations of nearly oqual 
wave-length. 

Hetero-dalvanometer. A galvano- 
meter for alternating ourrent 
potentiometer and other testing 
of similar oonatruotion to a moving 
coil galvanometer for continuous 
ourrent, reoeiving its ourrent from 
a rectifying contact maker giving 
a frequency slightly less than that 
of the main ourrent so that vibra- 
tions are produced corresponding 
to the difference in frequency. 

Heteropolar Generator. Tho usual 
type of generator in which tho 
armature oonduotors are alter- 
nately presented to opposite poles, 
as opposed to a Homopolar 
generator. 

Heterostaiio Method. A method of 
using a Quadrant Electrometer 
in which the needle is charged to 
a high potential indopondontly of 
tho quadrants. Cf. Idiostatio 
Method. 

Heurfley Magnifier. Soo Hot-wibe 
Maoniitier. 

Hensler Alloys. Allo^ showing 
marked forro -magnetic properties 
containing manganese or man- 
ganese oopper and one of tho 
following oi^narily non-magnotic 
elomonts, viz., aluminium, tin, 
arsenic, antimony, bismuth or 
boron. Of these tho aluminium - 
manganese bronzes show tho 
strongost ferro-magnotio quality. 

Hezaphase. Six-phase. 

Hezode. A Thermionic Valve with 
six oloctvodos. 

Hezode Mnltiplez. See Morse Multi- 
plex System. 

Heyland Alternator. A self-oxciting 
self-regulating altomaior in which 
the field is oxoitod through a com- 
mutator by a pair of transformers 
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connected across and in series 
with the armature respectively. 
Heyland Diagram. A circle or vector 
diagram for showing the properties 
of induction motors. 

Hibhert Oell. A standard cell similar 
to the Olmrk CeU but with an 
electrolyte of zinc chloride. 
iTiftVg Hydrometer. A form of hydro- 
meter for testing the condition of 
an accuinulator cell, consisting of 
a glass tube containing a number 
of coloured glass loaded beads 
which float at difleront spociflo 
gravities of the electrolyte and 
show at a glance whether the cell 
is fully charged or not. 

Hidden Condnotors. Electric light 
wiring btiried in the wall, etc., 
so as to be invisible. Cf. Sub- 
PACE Wiring. 

High Definition Television. Tele- 
vision in which the number of 
sciurming linos to the pieturo is 
over a hundred. 

High Freqnenoy Alternator. An 
^temator giving a su£hoiently 
high frequency to be employed 
for maintaining oscillations for 
the production of electric waves 
for wirelosR tolograpliy, etc. Bee 
Alcxanderson ana Qoldsohmidt 
Alternators. 

High Frequency Amplification. 

H ADIU - h'RE (4 U KN GY AmPLIPIOATION. 

High Frequency Choke. Bee Air 
Core Choke. 

High Frequency Currents. Currents 
at frequencies of tho order of 
10,000 cycles per second and over; 
employed in wiroloss telegraphy, 
in various forms of rosoarch work 
and for medical purposes. Their 
properties an* oonsidorubly dilTor- 
ent from those of alt<*rnating 
ouxTonts at tho usual fniquonoies 
of supply, for example ordinary 
conductors offer vory much more 
resiBtanc(* to their j)assage and 
they can b(* passed through the 
human body at pressures which 
would prove fatal at lower fre- 
quencies. 

High Frequency Induction Furnace. 

A form of induction furnace ohiofly 
used for metal smelting in whioh 
frequoncLOH from 400 to 20,000 
cyolos per H(*oond are employed, 
e.g. tho Northrup i^umace. 


[Hig 

High Frequency Resistance. The 

inoreasod resistance of a conductor 
to currents at lilgh frequencies 
owing to the current being con- 
centrated near the surface, and 
other causes including dioleotrio 
abMoi*ption and radiation. See Skin 
Eppbot. 

High Frequency Transformer. A 

transformer for liigh frequency 
currents, usually without an iron 
core. Bee also Aik-Corb, Osoella- 
TioN and Tesla Transeormbbs 
and Jigger. 

High Frequency Treatment. Curative 
treatment involving the use of 
interrupted trains of damped high 
froquenoy osoillations. (Also called 
D^Arsonvalism . ) 

High Pass Filter. A Weave Filter 
which prevents tho passage of 
osoillations below a certain fre- 
quency. 

High Permeability Alloys. See Mu- 

MBTAL and Permalloy. 

High Power Choke Modulator. A 
Ohoke Modulator in which the 
modulating valvo controls the 
oBoillator directly and handles a 
power equal to or greater than that 
in the last high froquenoy stage. Of. 
Low Power Choke Modulation. 
High Power Station (Broadoosting). 
A station of considerablo power, 
mainly intended for intomational 
oommunioation. 

High Pressure. The oflioial Board 
of Trade description of a voltage 
between 660 and 3,000 volts be- 
tween any two oontUictors or 
between one conductor and earth. 
Cf. Extra High IMikshure. 

High Pressure Mercury Vapour Lamp. 
A high eilicieney iiu-n*.iiry yajnmr 
larii]) in a t'uhiilur bulb <>f small 
diiiumsions ; usi*il for i)ublie light- 
ing, ote., in whicli tho bulb <*.ontUiins 
rare gtist^s at a ino(l<‘rato jinwsun* 
and a ci^rtain (puuitity of liquid 
in(*roury which vapf»rises after tho 
initial discharge, facilitated by an 
auxiliary eleetrode, lias startl'd, 
ami tile tills* lias waritiod up. 'J’hi* 
main bulb is siirrmiiKloil by an 
outi'r bulb c.oiitaining gas at a 
low pressure l.e maintain tile 
iK'cessarily high working tempora- 
turi'. 

High Speed Circuit-Breaker. A 
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OircuU- Breaker designed to open 
after a very short interval after the 
attainment of the current for which 
it is set to prevent a short-oiromt 
current reaching more than a 
fraction of the value it would 
attain if not interrupted. For use 
particularly in preventing flashes- 
over in rotary converter sub- 
stations for high voltages. 

High Speed (Telegraph ) Transmission. 
Telegraph transmission at speeds 
highier '^an are possible with keys 
manipulated by hand. See W heat- 
stone Atjtomatio, Pollak-Vibag 
Writing Telegraph, etc. 

High Tension. A general expression 
for high voltage without any 
definite limits ; used particularly 
where distinction is to be made 
between systems or circuits of 
different voltage, and usually refer- 
ring, in the case of wireless appar- 
atus, to the voltage applied to the 
anode (plate) circuits of theimionic 
valves. 

High Tension Battery. A term used 
in connection with wireless appar- 
atus for a battery for sujjplying 
the anode (plate) circuits of 
thermionic valves, even when the 
pressure used woidd be charac- 
terised as low in other branches of 
electrical engineering. 

High Tension Detonator. An obso- 
lete form of detonator for electrical 
shot fking, in which the charge 
was fired by an electric spark. 
High Tendon Direct Onrrent 
Railway. An electric railway em- 
plojring a contact line pressure of 
over 1,000 volts (usually 2,600 to 
3,000 volts), and direct current 
traction motors, usually coupled 
permanently in pairs in series. 
Enabling fewer substations to be 
used than with the pressures of up 
to 000 volts formerly general with 
direct current traction. 

High Tension Ignition. Electric 
ignition 83 nstems for internal com- 
bustion engines in which a Jump 
Spark is produced within the 
cylinder by an induction coil and 
battery or by a Migh Tension 
Magneto. 

High Tension Magneto. A magneto 
generator for ignition purposes with 
an induction coil complete with 


condenser built into its armature 
giving a voltage high enough to 
produce sparks of tlio required in- 
tensity without further apparatus, 
combined with a contact -breaker 
to interrupt the primary circuit 
at the moment when the spark ia 
required and a high toiisiou distri- 
butor to connect tho high tension 
winding of tho coil to th(^ sparking; 
plugs of tho difforent cyliiidora in 
rotation. 

High Voltage. A comparative tiirm 
employod generally for voltages 
high enough to reqiiin^ special 
reoautions in dealing with them 
ut without any dednablo limit. 
High Voltage Test. AppIi{^ati()n of n. 
higher voltage than tJial at \vhi(di 
appan%tus is desigimd to work to 
tost Uk'i insulation. 

Higher Harmonio Leakage. Soo 

Differential Leakage. 

Highfield Booster. An automatio 
Beoersible Battery Booster con- 
sisting of a generator, a motor 
and an exciter coupled together, 
the automatio regulation bein^ 
produced by balancing th(» voltago 
of the oxoitor against tlmt of tho 
battery. 

Hipemik. Boo Hyjmsunik. 

Wiaaiog of an Arc. W hen the adjust - 
ment of tho position of the carboiiH, 
or their sluvpts is incorrect, so that 
too heavy a current is produced 
for the size of tho crater, a hissing 
sound is produced aoeoinpanied 
by movement and deformation 
of tho ore (sometimes in U.fcJ.A. 
called Frying). 

Hittorf Tube. A form of Cathodv 
Ray Tube witii a coueavt^ eathodo 
focusing tlio electron stream on to 
a platinum screen which Ihmmsiiom 
red hot when the tube is in use. 
Rontgen’s discovery of “X** 
Raya was tnad<^ witii a tube of thin 
kind. 

Hoohst&dter Gable. A multieore high 
tension cable with a metallisecl 
paper covering or screen over tho 
separate insulation of each com to 
control tho distribution of potential 
in the dioloctrio. 

Holden Permeability Bridge. A form 
of Permeability Bridge^ in which 
the magnetising ourronts round Lh«> 
standaifi and sample bars aro 
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varied until there is no magnetic 
leakage between the yokes by 
whioli thoy aro joined as shown 
by a niagnotoiiiotor between them. 
Cf. EwiyO riflBMll3A.BILITy BRroQB. 

Holder : Brush, Key, Lamp, and 
Valve. See Brush-Holdsib, Key- 
Holder. etc. 

Holing Wire (in Telephony). See 
“S”-WlRK. 

Holding-on Coil. The winding of an 
electromagnet suoh as that in a 
no -voltage roleavso. which holds 
the switch arm of a motor starter 
in tho full on position against 
a spring unless tho voltago fails, 
or tne coil itself is short circuited 
by an overload or other trip gear. 
Holophane Globes, Befleotors, Shades, 
etc. Tho trade name of a series 
of glass shades and reflectors 
constructed to diffuse or to con- 
centrate tho rays from incandescent 
lamps as required, by moulding 
the glass into a series of parallel 
prisms each giving total reflection 
at the correct angle. In some 
varieties tho grooves forming tho 
sides of these prisms are longitu- 
dinal on one side of tho glass and 
transverse on tho other. 

Holtz Machine. An early form of 
Influence Machine, with ono fixed 
and ono moving plate. The fonnor 
has two windows on tho edge of 
each of which is an ** armature ** 
with a tongue terminating in one 
or more points. On tho othor 
side of tho moving plato are comb 
collectors. There aro no motallio 
carriers on tho moving plato, and 
for starting an initial charge must 
be given to ono of th<^ armatures. 
Home OjQdce Fuses, Plugs, etc. Fuses, 
plugs, and other apparatus oon- 
structod in accordance with the 
recommendations of tho Homo 
Otflce, particularly os rogards pre- 
vention of accidontal contact with 
live parts and proximity of tho 
hand to fuse wires which may blow 
on being nq)laced. 

Home Office Switch. A tA'irm hoi no - 
times applied to Shock- Proof and 
Earthed Switches. 

Homodyne Reception. A HyHtem of 
reception for Suppressed Carrier 
systems of wire less telephony in 
which oscillations of carrier fre- 


quency are provided from 
separate source. 

Eomopolar Alternator. An alterna- 
tor in which tho variation of the 
flux through the armature winding 
is eflected by a poriodioal presenta- 
tion of poles of tho same polarity 
and nut by the passage of a series of 
alternate polarity ; including some 
typos of Inductor AUemator. 
Homopolar Generator. A generator 
in which all the polos presented 
to the armature aro of the 
same polarity. In direct current 
machines, usually with a single 
polo face to oach pole, extending 
all round so that oach armature 
conductor always outs the linos 
in tho same direction ; sometimes 
called Unvpolar, although strictly 
speaking there aro still two polos, 
or N on-polar or AcycUc. See 
Noegebratii Dynamo. 

Honeycomb Coil. A coil wound to 
give a minimum of distributed 
oapaoitanoe with a maximum of 
indue tanoo. 

Hook Switch. A switch inoluded in 
a subscriber's or othor telephone 
instrument, which automatically 
makes the necessary changes in 
tho connections from ringing to 
speaking conditions, when the 
receiver is taken oif the hook ; 
and, in tho case of central battery 
working, actuates tho relay con- 
trolling tho calling lamp at the 
exchange by closing tho Hpoaking 
circuit. 

Hopkinson Method of Iron Testing. 

A ballistio inothod of UtHting iron 
rods for permeability, in which 
tho rod is so inouniKMl in a yoke 
tiiat it can bo middonly pulled out, 
causing tho soaruh coil to bo freed 
Olid to bo ojocted liy a spring 
so that it cuts the linns which 
pmviously passe id through the 
spooimon. 

Hopkinson Test. A mothod of testing 
dynamos, etc., under full load con- 
ditions with only a small expendi- 
ture of power when two exactly 
similar inachinoH are available. 
Tho two machines are coupled 
together so that ono tends to 
drive tho othor a motor, tho 
second supplying tho current for 
tho purpose. To render this 
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possible it is only necessary to 
supply from an external source 
the power to make up for the 
losses in the two machines. 
Horizontal Component. The com- 
ponent of the force exerted by 
the earth's magnetic field on a 
unit pole in a horizontal plane 
at any point on the earth's sunace. 
Of. Vhbtioaii Component. 

Hormanence. A term proposed for 
Reactive Volt-amperes. 

Horn (Electric). An instrument for 
producing a loud sustained note 
by throwing a column of air in 
an open tube into vibration by the 
movement of a diaphragm which is 
set into vibration by an electro- 
magnet with an action similar to 
that of the Trembler of an electric 
bell or by the teeth of a racket 
wheel driven by an electric motor 
striking a projection in the centre 
of the diaphragm, as in the Klaxon 
horn. 

Horn : Aromg, Driving, Exponential, 
Logarithmic, and Pole. See Augino 
Hobn, Drivino Horn', etc. 

Horn Amster. A lightning or surge 
arrester in which the spark gap 
is provided with upwardly pro- 
jecting diverging “ horns " of 
thick wire up which the arc 
travels as soon as it is formed, 
imtil it reaches the wide part 
of the gap where it extinguishes 
itself by hlow-out action of the 
current due to its self repulsion, 
assisted by the upward rush of 
heated air. 

Horn Break Ense or Switch. A switch 
or fuse fitted with Arcing Homs. 

Horn Gap. A spark gap with diver- 
gent electrodes. See Horn Ar- 

RBSTHR. 

Horse-Power. (H.P.). Tho practical 
unit of mecnanioal power. Tho 
British Horse-power is equal to 
33,000 ft. Ib^er hour or 746 watts. 
The metric Horso-power is 0*986 of 
this, being 75 kg. -metros por 
second. 

Horse-Power, ElectricaL (E.H.P.). 

A unit of electric power equivalent 
to tho amount of power in one 
mechanical “ horso-power,” equal 
to 746 watts ; soniotimos conveni- 
ent in calculating efficiencies of 
motors, etc. 


Horse-Power Heter. A wattmeter 
calibrated to read direct in Electrical 
Horse Power or by assuming an 
efficiency, to give the output of a 
motor in Brake Horse -Power; or 
an ammeter graduated to do the 
same at an assumed constant 
voltage. 

Horse-I^oe Filament. A carbon or 
other lamp filament forming a 
single half -turn without loops or 
zig-zags. Cf. Looprd Filament. 

Horse-Shoe Magnet. A permanent or 
electro -magnet bent roimd into 
a form similar to that of a horse- 
shoe, but sometimes with the 
sides parallel, to bring tho poles 
near together. 

Homs, Bone of. Soe Bone of Hobus. 

Hospital Bus-Bars. An additional 
set of Bus- Bars provided for 
temporary or emergency purposes. 

Hospital Switch, (l) A D%sahUd 
Motor Switch in a traction con- 
troller. (2) An automatic switch 
for changing over to an alternative 
source of supply when the current 
from the main source fails. 

Hot Cathode. A cathode of an **X'' 
Ray or other Cathode Ray Tube 
which is electrically heatod to 
augment the disengagement of ions 
and electrons, i.e. to produce 
Thermionic JBJmiseiont with or with- 
out special oxides or other chemical 
substances to facilitate the action. 

Hot Cathode Discharge Lamp. A 
form of Discharge Lamp in which 
a Hot Cathode is employed to in- 
crease its efficiency and to improve 
the distribution of light in tho 
tube as well as to facilitate starting. 

Hot Cathode Mercury Vapour Becti- 
fsdng Valve. A Thermionic Recti- 
fier m u bulb containing mercury 
vapour instead of a vacuum. 

Hot Cathode Tube. See Hot Cathode. 

Hot Pad (Electric). An appliancMi for 
medical and hygienic purposcM, 
consisting of a pod containing a 
special form of heating element by 
which a moderate amount of heat 
can be applied to any part of th<.» 
body. 

Hot Plate (Electric). See Warming 
Plate. 

Hot Plate, Open Type. See Open 
Type Hot Plate. 

Hot-Water Radiator (Eloctrio). A 
164 
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pipe radiator in which ciMulatoa 
water heated within the apparatus 
by an iminersion heater. 

Hot-Wire Altitade-Meter. An instm- 
menb for inoasurin^ altitude by the 
reduction in cooling ofEoot of the 
more rarefied air on an oleotrioally- 
heated wire. 

Hot-Wire Ammeter. See Hot-Wire 
Instruments. 

Hot-Wire Anemometer. An instru- 
ment for measuring the velocity 
of an air current by its cooling 
effect on an electrically -heated 
wire; either by comparison of its 
resistance with that of a protected 
wire carrying the same current or 
by measurement of the current 
required to maintain a definite 
tem^raturo. 

Hot-Wire Arc-Lamp. A form of 
Olutch Arc Lamp in which the 
clutch is controlled by the expan- 
sion of a wire or strip of high 
resistanco according to the current 
passing through it. 

Hot-Wire Instruments. Current 
measuring instruments in which 
the current to be mea‘*»ured, or a 
known fraction thoroof, passes 
through a fine wire which is thereby 
heated to an extent allowing of 
its expansion or sag to bo used to 
deflect a pointer or mirror through 
appropriate mechanism, suitable 
oithor for altt^rnating or direct 
current. Also called The/rmo- 
expanaion Inatrumenta. Cf. Eleo- 
TBOMAQNBTIO, MOVING COIL, and 
Indtjotion Instruments. 

Ho^Wire Magnifier (Hourtloy’s). An 
instrument for increasing tho 
strength of signals received over 
submarine cables in which a mov- 
ing coil (similar to that in a siplion 
recorder) causes an elootrionlly 
hoatod platinum wire to alter its 
position relatively to two flx(d 
wires, thereby changing thoir 
relative resistanoos and upsetting 
the balance of a Whoatstuno’s 
Bridge. 

Hot-Wire Oscillograph. An oscillo- 
graph such os that of Irwin, in 
which tho mirror is dofleoU^d in 
accordance with the difference in 
the expansion of two fine wires 
carrying currents proportional re- 
spectively to the sum and tho 


difference of the current to be 
measured (c) and a constant cur- 
rent (A;). Tho dolloctioii is then pro- 
portional to (o + A)* - (c-A:)* BB 4Jiso. 

Hot-Wire Telephone. See Thermal 
Telephone. 

Hot-Wire Voltmeter. Soo Hot-Wirb 
Instruments and Cardew Volt- 
meter. 

Hot-Wire Wattmeter. An instru- 
ment in which a mirror is deflectod 
in accordance with the diffon^nce 
in the expansion of two fine wires 
which carry currents proportional 
to the sum and difference respec- 
tively of tho main voltage {B) and 
current (J). Tho doflootion is then 
proportional to 

aa4tJB}l, which is proportional to 
the watts, 

Hour-Meter. A motor registering the 
time in hours during which an 
intermittently used circuit has boon 
closed irrespootivo of the strength 
of the current. Also oallod Time~ 
Meter. 

Hourly Bating. See One -Hour 
Rating. 

House Service. Soo Service Cable. 

House Service Meter. An integra- 
ting meter for measuring the con- 
sumption in a house installation. 

House Transformer System. A sys- 
tem of altoniating cun*eat distri- 
bution now practically obsolete, 
in which high tension distributing 
mains are employed with separate 
transformers on tlio premises of 
every consuinor to reduce to a 
voltage suitable for incandosceiit 
lamps. 

Housing. The Stator Frame of such 
a machino as an alternator or an 
induction motor. 

Howard Protective System. A sys- 
tem of leakage protection of a.e. 
machines, etc., ))y earthing tho 
frame through a current trans- 
foniKir which actuates a tripping 
relay if a eurnuit. (lows to earth. 

HowL Seu Sing. 

Howler. Any apparal.us for f»roclucing 
an OHcillaling current of fixed or 
variable audio-fnKjuoncy such as 
that sonic times iniiploytul in tel<t- 
phono exchanges to pass such a 
eUTTont into a Hubscrilier’s lino 
if his receiver is loft off tho hook, 
in order in mako it give out a 
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sound audible from some distance 
to call attention to the feust. 

Howling. If a telephone receiver is 
placed face to face with the trans- 
mitter, connected up in the usual 
way, a continuous sound or 
** howling ” is produced by a 
cumulative effect setting up oscil- 
lations of a frequency dependant 
upon the electrical constants of 
the circuit as well as the mechanical 
constants of the diaphragm. A 
similar effect sometimes occurs in 
wireless Loud Speakers when the 
natural fre^ency of the diaph- 
ragm coincides with that of the 
filament of an amplifying valve by 
an ^tion analogous to Miorophomo 
Noise. The term is applied rather 
indiscriminately to accidental loud 
continuous noises in wireless re- 
ceivers, due to oscillations in 
radio-frequency or audio -frequency 
circuits. See ^o Sing. 

Hoziei-Brown Detector. An electro- 
lytic detector consisting of a pellet 
of lead oxide between lead and 
platinum electrodes. 

HJ, The usual abbreviation for 
Horse-Power. 

u ^ If ^ support for overhead 

lines made by two parallel wooden 

? oIes braced together, Cf. “A” 
OLE. 

H.T. ^ The usual abbreviation for 
High Tension. 

Hughes Induction Balance. An in- 
strument in which two secondary 
coils are connected in opposition 
with each other in series with a 
telephone receiver. The primary 
coils to which these are inductively 
coupled are in series with a micro- 
phone, or source of vibratory 
currents. If the mutual induction 
of the two pairs of coils is exactly 
the same, no sound is produced 
in the telephone, but if there is the 
shghtest inequality, due, for ex- 
ample, to the presence of a mass 
of metal near one of them, the 
balance is upset and a sound is 
heard. The apparatus can thus 
be used to ascertain the presence 
of bullets, etc. 

Hiyhes Printiiig Telegraph System. 

telegraph system 
which has been widely used on 
cables of short length, etc., depend- 
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ing upon synchronously revolving 
selectors at either end. Those 
cause a current to bo sent at that 
part of the cycle of operations 
when the rocoiving sulooiur arm is 
in the position oorrosponding to tho 
letter to bo printed. Tho tyins- 
wheel is thus stopjiod at t.ho 
correct position. In tho sending 
apparatus the doprt^ssion of ono 
ot a number of keys raises a con- 
tact piece which touches the 
selector ann os it oomos round. 

Hammer. An instnimont used in 
the Navy, etc., for giving a call 
signal by tho vibration of a diaph- 
ragin act^tod by a rood in con- 
nection with an alfcornatiiig current 
electromagnet. 

Hamming. Alternating apparatus 
frequently gives out a muHical note 
corresponding to the fniquoncy of 
the current, especially in tho cose 
of transformers, etc., when parts of 
the core are loose. In like manner 
not only can an arc give out a 
note oorrosponding to tho frequency 
if fed by alternating currents, but 
if connected across an oscillating 
circuit can give out tho note of 
the frequency of tho suiH>rp(>s(‘d 
oscillations. See Duddki.l Ai«3. 
Humming from quite anothi^r cause 
is also noticed in tolophone wiros, 
etc., but this is purely a mechanicUil 
effect duo to tho natural jieriod t>f 
vibration of tho span. Varioiin 
devices are eniployotl to prevent 
this. SOO SiLBNOlSKS. 

Hundreds Selector (in Automatic 
Telephony). A soloctor rospondin^r 
to tho impulHofl r<’iproHonting the 
second digit of a four figure miinlM^r 
dialled in a call, tho fniic.tion of 
which is to make contact botw(H«i 
a Thousands Selector and an apj)ru- 
priato Pinal Selector. 

Hontiiig. (1) Just as tho governor of 
an engine is said to “ hunt when 
it allows of p(u-iodio lluctualioii 
of the speed above and below tho 
normal, so this tonn can bo applied 
to a similar oscillation of froqmmoy 
between alternators which havo 
boon put in parallel. Those, when 
excessive, may produce sorious 
circulating currents and olootrioal 
disturbance. (2) In automatic 
telephony, tho automatic action of 
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a selector arranged to search for hyrtlerosis at low indue tioiiH, suit 

md establish connection with an able for cores of instrument trans- 

idle line or link in a group. formers. 

Hydro-Eleotric Generating Set. A ECysteresigiaph. An instrument for 
generator driven by a water automatically tracing hysteresis 

turbine, usually direct coupled to curves. 

a vertical or horizontal shaft. Hysteresimetei (Blondel). Aninstra> 

Hydro-Electric Generating Station. A ment for testing the magnetic 

generating station in which the quality of iron, in one form of which 

generators arc driven by water a packet of annular stampings of 

power. the material to bo tested is placed 

Hydro-Electric Machine. An old in a spring controlled pivoted 

form of experimental apparatus holder in tlie field of a rotating 

in which statical electricity was magnet and the force tending to 

produced by the friction of steam draw the sample round is measured 

issuing from a nozzle. by the deflection of the spring. Cf. 

Hydro-Electric Power Station. See Elysthiubisis Tbsteh (Ewing). 

Htdbo-Elibotbio Gbnjubatino H^teresis. A word describing the 
Station. irreversibility of the relation be- 

Hydrogen Cooling. Cooling of elec- tween two quantities, which is 

trioai machinery, etc., by a current seen by the effect being difioreiit 

of hydrogen instead of air, per- according to whether the magnitude 

mitting of higher output for the of the cause is increasing or de- 

same temperature use, with much creasing ; as in the relation bo- 

reduced windage and other ad- tween magnetising force and 

vantages. induction in iron, which has the 

Hydrogen Electrode. A Normal Elec- efiect of making the lattor lag, so 

Wode forniod by occluded hydrogiui to speak, behind the former in 

in a base of spongy platinuui or its changes. Hence the name 

some such substance. which was derived by Ewing 

Hydrogen Welding, Atomic. Soe from a Groek word meaning to lag. 

Atomic Hyukookn Wmldino. Owing to this effect an expenditure 

Hydrometer. A float, usually iu the of energy is required to carry the 

form of a gloss bulb with a grad- induction round a olosod oycle 

uated stoin weighted to float of reversal and this energy is 

upright, showing by its dopth of moosured by the aroa of the loop 

immersion tho spooific gravity of enclosed by the B-H curve for 

the liquid in which it is placed. the onolosed cycle. Tho word 

Used to ascertain the statu of ** hysterosis ” is also used for the 

charge of an accumulator cell by amount of the energy expended 

testing tho spocifle gravity of the in this way, and is thus a measure 

electrolytic. Soo also Aoido- of the suitability of iron or hUh)1 

muteb. for transformers and oihor oloclri- 

Hydrometer, Hicks. Soo Hioks Hy- cul purposes. I’his is iiior<» properly 
DBOMETEB. called Hyntercitis It (‘.aii bo 

Hydrophone. An arrangement of expressed in watts [K^r lb. of tho 

submerged microphones for detect- material at a dofinito froquonoy, 

ing the proximity of submarines or in ergs per oubio contiinetre 
or other craft. per oyolo. See also Dieluotbio 

Eyperdyne Reception. A system of Hystebesis. 
wireless reception similar to tlu> Hysteresis: Dielectric, Elliptic, Lin- 
earlier forms of Superheterodyne ear, Magnetic, Rotary, Static, and 

lieceptiorLf but employing a higher Yiscons. See L^leleotkiu Hystmuia- 

interinodiato frequency (about 2000 sis, Ellipteo Hysteuksis, etc. 

kc.), with Screeyh Cfrid Amplificru. Hysteresis Coefficient. See SxiciN- 

Hyperheterodyne Reception. metz CoEjrjrioiENT. 

Hyperdyne Reception. Hysteresis Curve. A B-ll curve 

Hypemik. A 60 per cent iron-nickel taken with a gradual progroasivo 

alloy of high permeability and low rise and fall of the magnetising 
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force in both direotions successively 
to show the area between the 
rising and falling curves, i.e. the 
Hyatereaia Loss. Cf. Rbvsbsai. 
CXJRVHl. 

Hysteresis Error. The difEerence 
between the readings of an am< 
meter, etc., containing iron, on a 
rising and a falling current of the 
same value. 

Hysteresis Loop. See Hystbbesis 
C xJBVB and HTSTsinnsia. 

Hysteresis Loss. See Hystebesis. 

H^tere^ Tester (Ewing). An instru- 
ment designed by Ewing for the 
direct measurement of ffyatereais 
in samples consisting of small 
bundles of sheet steel, iron, etc. 


One of these is rotated between the 
poles of a pivoted permanent mag- 
net, and the deflection duo to the 
torque between the magnet and 
the specimen against a gravity 
control is measured. The scale 
is calibrated by standard samples 
of which the hysteresis has been 
measured independently. 

Hysteresis Tester, Epstein. See Ep- 

stein Hysteresis Tester. 

Hysteretio Constant. See Stein- 

METZ COEEPiaiENT. 

Hysteretio Index. The index of the 
power to which the induction 
must be raised to be proportional 
to the hystoresifl Ions. Soe Stein- 
HETZ COEEFIOIENT. 
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Symbol for Ottrrcnt: uIho Lufn- 
inoua Intciis'ity. , v « 

Ice-Pail Experiment ( h rtriMlay h ). Seo 
Faraday’s ** loii-l^Aiii EiXP£iit.i- 
MRNT* 

Iconoscope. The “olooiric cyo** uaod 

in the transiniti-or of one form of 
television appo*rti»tuH, in which an 
imago is procluiHicl l>y a cimiora Ions 
upon an insulating scroon within 
a vacuum tubo oovorod with a 
mosaic of soparuto doiiOHita of 
photo -eloctrically iriaterial, 

forming, in comu'ction with tlwj 
back plate, a sorioH of light-a<MiHitivo 
cells. An olootrostat-ically foouHod 
electron beam iw c-austMl by stntablo 
deflecting coils t»o scan t<ho Hcrtnin in 
parallel lines, and as it falls on 
each cell it rc‘lotw(»s the cliargo 
produced by the light falling on it, 
and sends, through ainpliiiors and 
the transmitting appanitus, a 
series of signals of intionsity de- 
pending upon l.ho illumiiufction of 
the object b<*f(jro the cauiora, S<.»o 
also Kinbsoovk. 

Idiostatic Metliod. A method of 
using a Qiuitlrant JClcdTonicter, in 
which the pwssuro to bo imnwurod 
is applied bot.woon tho needle 
and one pair of (pnulrants. Cf. 
ILbtierostatio Mf'jtiiod. 

Idle Oomponent o£ Cnrront« Voltage, 
etc. Seo Kmaotivk (JunaisNT, 
Voltage, etc. 

Idle Current. StMi Kkaotive tU/uiiEN’T. 
Idle Current Wattmeter, A watt- 
meter with ft highly induotivo 
pressure coil xiunksuring JjJI sin (f> 
(instead of JiJI cos A), i.o. tho 
reactive coinponoiit of tho volt- 
amperes. 

Idle Wire. The portion of an arm- 
ature winding, such ivs the end 
connections, etc., which does not 
actually out tho linos of force. 

Idometer. An instrument for iiiuasur- 
ing tho uniformity of manufac- 
tured products. Kui)b<ir shoot, 
for oxainplo, is passed IsiUveon tho 
platciB of a conthuiser, the ehang('s 
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in oapaoitanoo of which ^ arc 
observed by a delicate bridge 
method. 

Ignition (Electrical). (1) Tho firing of 
an explosive mixture of gases or 
vapours by an electric spark j 
either accidentally, as in explo- 
sions in collieries due to faulty 
electrical apparatus where open 
sparking takes place, or in internal 
combustion engines, where the 
charge is fired at the right ^rt 
of the stroke olootrioally. The 
spark within the cylinder may be 
produced by an Induction CoiU 
or by mechanically breaking an 
inductive oirouit, or, more usually, 
by a magneto generator, itself 
containing an induction coil, in 
combination with suitable current 
timing apparatus. (2 ) In a mercury 
vapour rectifier, the striking^ of an 
auxiliary arc to start the main arc. 
Seo Magneto, etc. 

Ignition: Battery, Coil, Dual, High 
Tension, Low Tension, and Mag- 
neto. See Battery Ignition, 
Coil Ignition, etc. 

Ignition Flog. See Spabjcing Plug. 

Ignition Bating. The rated ampere- 
hour capacity of small accumula- 
tors used for ignition apparatus on 
a basis of intorniittont working. 
Usually twice tho continuous rating 
at a low discharge mto. 

Ignition Voltage. The voltage re- 
quired t>o start tho arc in a moroury 
vapour rootifior, otc. 

Ignition. A mercury vapour tubo in 
wliioh tho time of formation of tho 
arc is controlled by an auxiliary 
olectrodo of ouTlioruuduin or similar 
material from which a spark passos 
to tho morcuiy wlum a certain 
potential is attaiimd Ixjtwoon tliom. 

Ikeda Test. A fatigue tost for metals, 
in which the condition of tho 
material is gauged by tho moasuro- 
mont of Uio cliangod electrical 
Toistiuicc. 

Ikonophone. An exporimontal ap- 
paratus combining Television by 
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line ourrents with telephony to in a building, in the street, etc. 

render the distant speaker’s face Usually of a portable nature, and 

** visible.” depending upon comparisons be- 

llgner System. A system of power tween a screen receiving the 

equalisation, employed in oases illumination to be measured and 

of very variable load, such as a second screen illuminated to a 

winding plant for deep mineshafts, variable extent by a standard lamp 

electricafly driven roU^g mills, etc., within the instrument by tilting 

to protect the generating station the screen or partly obstructing 

from excessive peaks in the load, the light. See also Foot-Candle 

in which power is supplied to Meter, Illuminometer, Liqht- 

the worldng motor through a meter, Litmeter, Litxmeter, 

motor-generator with a heavv Lttxombter, Sharf and Miller 

flywheel. The control is such Photometer, Trotter Photo- 

that the flywheel is allowed to meter, and Weber Photometer. 
slow down and give out its stored Dluminometer. A name given to 

energy at times of heavy demand some forms of IWumirMtion Photo- 

and to regain its speed by drawing meter, particularly to thoso on the 

power from the generating plant Lummer-Brodhun principle. Also 

when the load is Ught. See Slip known as Macbeth lllwrmiiometer. 
Reottlatob, etc. Image (Electrical). A charge or 

nimninaiioe. A tenn proposed in swtem of charges, imaginod for 

preference to lUtmAncOion for its the sake of convenience in calcula- 

quantitative expression. ting the distribution of charge on 

Ulmninated Diagram. A diagram, a surface, situated on one side 

in a signal box, of a portion of a of that surface, which would pro- 

railway usually containing cross- duoe on the other side the same 

ings or points in which each eflect as the actual electrifloation 

section is normally illuminated of the surface, 
from behind by a lamp arranged Image Tube, Electron. Soo Electron 
to become extinguished whenever Image Tube. 
there is a train on that section Imbricated Winding. A form of 

of the line. stator wining for turbo-altoma- 

Dlnminated Dial Instruments. Meaa- ors, etc., in which the end con- 

wrmg Inatrumenta for switchboard nections instead of being disposed 

use in which translucent dials are in separate ranges overlap one 

used, illuminated from behind. another (like tiles on a roof), and 

Ulnmination. The total amount of can be clamped down together. 
lAtminous Flux (lumens) falling Immersed Rheostat. A resistance for 
on a surface per unit area, i.e. ariifleial loads, etc., composed of 

the density of the luminous flux barewireimmersedin water allowed 

at the point in question. Several to boil. 

units have been employed for its Immersible Motor* Switchgear, etc. A 
measurement, viz. (1) the Lux, motor, switchgear, etc., constructed 

one lumen i>er square metre ; to work under water, 

the Phot, one lumen ^r square Immersion Heater. A self-contained 
centimetre ; and the Foot-Candle apparatus with a heating rosist- 

one lumen per square foot (or the ance and the necessary conneo- 

illumination produced by one tions which can be immersed in 

candle at a distance of one foot). a liquid which it is desired to heat ; 

One foot-candle is equivalent to useful for heating small quantities 

10*746 lux. Symbol:^. of water for domestic purposes, 

niamination : Direct, Indirect and etc. 

Semi-Indirect. See Direct 1l- Impedance. The property of a cir- 
LUMiNATioN, Indiebot Illumuta- ouit, depending upon frequency, 
TiON, etc. inductance, capacitance and resist- 

Dlamination Photometer. An instru- ance, which determines the current 

ment which measures the actual produced by a given alternating 

value of illumination at any point voltage in that circuit, i.e. the 
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ratio of the root-mean-square volt- | 
age to the r.m.s. ourrent. Im- 
pedanoo, like resistance, is measured 
in ohms and its value for a circuit 
of resistance JR ohms, inductance 
L henries, and capacitance O farads 
(not microfarads) at a frequency 
of / cycloH per Hooond, is 
+ (27rfL - l/27r/C')*], form- 
erly_ soniotiiiKiH calk'd Apparent 
Reeiatance. Symbol: Z, 

Impedance : Aerial Feed, Anode, 
Apparent, Characteristic, Driving 
Point, Internal Line, Mutual, Oscil- 
latory, Plate, Sychronous, and 
Terminal. Sec AiiiuAn Feiijd 

iMrEDANOl!!, AnODK Im1»KDANOJO, 
etc. 

Impedance Bond. A rail bond of 
low rosistanco but high inductance 
used on traction systems with 
continuous current return through 
the running rails and alternating 
current track circuit signalling, 
at points where it is required to 
prevent the signalling current 
from passing without obstructing 
the traction return ourremt. 

Impedance Bridge. A Wheatatone'a 
Bridge method of rm^ksuring the 
cornliinod roHistanco and induc- 
tance of a t(’ilof)hono roctuvor, etc., 
in which th(» ourrent supply is 
alternating, of audio -fnjquency ; 
a tclophoiie is used in ])lacu of a 
galvanometer, and the instrumont 
under test is compared with 
known variable rosistaiioos and 
inductances in ilie o])poHit.o bridge 
arm ; a balance being obtained 
by adjusting both until there is 
no sound in the bridge telephone. 

Impedance Coil. See Chokino Com. 

Impedance Drop. That part of the 
Voltage Drop in a circuit, apparatus, 
etc., duo to Impedance. 

Impedance Factor. A t.orm sorno- 
timoH UH(ul for the ratio of the 
Impedance of a circuit to its 
Resiaiance. 

Impedance Relay. S<ui DrsTANno 

RkijAy. 

Impedance Rise. A i'is<f in voltage due 
to the im|M'dan<'(^ of a circuit 
apfiaraluH, el<'., when th<' condi- 
tions are hik'Ii as to [)roduc(t a 
leiuling eiirn'ot. 

Impedance Triangle. A granliic illus- 
tration of tho relations or tho i>ro- 
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perties of a.c. circuit, consisting 
of a right-angled triangle, the sides 
of which enclosing the right angle 
are proportional to the resistance 
and reaotanoe respeotively, while 
the hypotenuse represents the 
impedance of the circuit, and the 
cosine of the angle between the 
sides representing rosistanoo and 
inductance is the power-factor of 
the circuit. 

Impedance Voltage. The v<»ctorial 
sum of the Rcaiatance Voltage and 
the Jlcaotafice Voltage, 

Impeder. A coil, with or without an 
iron core, with considerable impe- 
dance introduced into tho oirouit 
for that roasori. 

Imperfect Magnetic Cirenit. A mag- 
netic circuit in which there is 
considerable leakage of the lines 
of force, outside tho iron, etc. 

Impregnated Carbons. Carbons for 
use in dame arc lamps, imprognatod 
with chomical substances, usually 
for tho purpose of imparting 
luminosity of a distinctive colour 
to the are itself. 

Impregnated Insulating Materials. 
Fibrous materials, such as cloth 
or paper, Imprognatod with oily 
or resinous substance, etc., from 
which most of tho insulating and 
moisture-proof quality of the 
rnsulting material is derived. See 
Emi'irk Cloth, Vatinisiekd Cam- 
BBio, Pater Insulated Cables, 
and CrAss A Insulating Mate- 
rials. 

Impregnating Material. A composi- 
tion similar to an I^tmdaling Var- 
7iwh UHod to rondor fibrous mate- 
rials insulating, inoisturn-proof, 
and durable. 

Impregnation, Vacuum. Soo Va- 
cuum iMPUreONATION. 

Impressed E.M.F. or Voltage. The 
o.m.f, ap[>liod to a part of a 
oirouit in which there is a Back 
B.M.F. ; tho current produced 
depending upon tho r<^Hultunt or 
Effective E.M.F. (Also called 
Applied E.M.F. or Voltage.) 

Impulse. A t<trm UM('(l particularly in 
automatic l.el<^I)hony for a well 
defined change of curr<mt of brief 
duration, e.g. u flow of current or 
a C(WHation of current for a short 
period. 
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ImpTilse, Break and IMlake. See 
Bbsiae licpuiiszi and Makb Im- 
pulse. 

Impulse Action (in Automatio Tele- 
phony). The action of a Selector 
in making connection with a 
desired line under the control of the 
calling impulses. Cf. FiNDiKa and 
Hunting. 

Impulse Circuit, (l) A circuit in 
automatic telephone systems used 
only for the transmission of current 
InvpuUea, e.g. for calling signals 
and not telephone currents. (2) A 
circuit, built up of condensers, 
resistors, and spark-gaps to pro- 
duce a sudden high voltage for 
insulator testing, etc., on the 
sparking over of the first or trigger 
spark-gap of the series. 

Impulse Circuit-Breaker. A class of 
Mgh voltage multi -brook circuit- 
breaker with mechanical oil-blast. 

Impulse-Driven (Eleetricl Clock. A 
clock in which the hands arc driven 
forward in stops by current im- 
pulses controlled by a master clock. 

Impulse Excitation. The methods 
of starting oscillations in the aerial 
circuit of a wireless telegraph 
transmitting apparatus by a 
sudden voltage surge and not by 
applied oscillations of the fre- 
quency of the aerial circuit ; also 
called Shook Bxoitation, 

Impulse Frequency. The number of 
impulses occurring per second. 

Impulse Generator. See Surge 
Generator. 

Impulse Machine (in A^utomatic 
Telephony). An apparatus for 
sending impulses. 

Impulse Period. The time elapsing 
between the commencements of 
succeeding regular impulses. 

Impulse Radiation. A term some- 
times used for the “X” Rays of 
continuous spectrum given oS 
by the antioathode of an “X” 
Ray Tube, in addition to those 
of frequencies corresponding to 
the line spectrum of the material 
of the antioathode. Cf. Spon- 
taneous Radiation. 

Impulse Ratio. The ratio of the 
time of duration of an impulse to 
the Impulse Period. 

Impulse Repeater (in Automatic 
Telephony). An appliance for re- 
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peating calling impulses in another 
circuit. 

Impulse Spark-Over Test. A spark- 
over test of an insulator with a 
suddenly applied or oscillatory 
voltage, usually giving a higher 
spark-over voltage than with a 
steady test voltage. 

Impulse Spring. A contact spring 
employed to control impulses in 
automatio telephony. 

Impulse Summator. Sec Summator. 

In Bridge. An expression used in 
telephone engineering to signify 
in parallel. 

In Opposition. Windings, colls, oto., 
are said to be “in opposition** 
when connootod in such a direction 
that their ojfiects tend to neutralise 
each other. 

In Phase. Two alternating currents, 
voltages, oscillations, oto., aro said 
to be “ in phase ** when tlioir wave- 
forms are of the same shape and 
vanish at tlie same instants. (Cf. 
In Step.) 

In Step. Two alternating currents, 
voltages, osoillations, etc., arc said 
to be “ in step ** when they vanish 
at the same instants. (Cf. In 
Phase.) 

Incandescence Lamp. An expression 

? referred by some writers to 
ncandescent Lanvp, 

Incandescent (Eleotrio) Lamp. An 
electric lamp in which the light 
is given out from a filamont or 
wire heated to incandosoonoo by 
an electric current ; also called 
Filament Lamp and Olow Lamp. 
See Carbon Lamp, Metal Fila- 
ment Lamp, Gas Filled Lamp, etc. 
Incandescent Lamps, Blackening of. 
See Biaokening op Incandescent 
Lamps. 

Incandesoent Lighting. Interior or 
exterior lighting by eleotrio Incan- 
descent Lamps (introduced about 
1880). 

Inching Starter. A motor starter 
in which very slow movement can 
be obtained on tho lowest stop for 
moving the niacliinory forward 
inch by inch, o.g. in rotary print- 
ing machines for threading tho 
paper in. 

Inclination. Soo Dip. 

InoUnatcninm. Seo Dipping Needle. 
Inclined Carbon Aro Lamp. An aro 
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lamp in which the carbons are 
not set in line, but arranged at 
an angle, os in tho V position 
tidoptod in most ilaine arc lamps, 
or set at an angle of about 120^ 
with tho positive carbon horizontal 
os in some projector lamps. 

Inclined Catenary Suspension. Caten- 
ary Siuipetudon in which tho points 
of support of the cattmury are on 
either side of the truck centre 
alternating oxcH^pt on curves, 
where inclim^d tlroppt^rs arc used. 

Inclinometer. See Dipping Njsqjdls:. 
Incoming Feeder. A feeder con- 
nected to Hul)Mtat<ions, consumers* 
premist^s, etc., through which a 
supply of eiK'i’gy is rocoivod. Cf. 
OarooiNG Feedeks. 

Increment Iron Losses. A term used 
to include the portion of tho iron 
losses in a.c. machines duo to flux 
changes of frequeiicitw higher than 
tho fundumontal. 

Increment Key. A koy omployod 
in Quadruplex telegraphy which 
sends signals by varying tho 
strength of a current but does 
not roverHo it. Cf. Revehsinq 
Key, 

Inorementer or Incrementer Relay. 
An apftaratus us(^d in Quadruplex 
repeating stations to ]ierform the 
functions of a nnnoto controlled 
Increment Key. 

Independent Axle Drive (of Eh^otrio 
Locomotives). A system of <lriv<» 
in which tho motors arc ooimoottjd 
to tho driving when ‘.Is by ontsido 
gearing and flexible linkage, avoid- 
ing tho springs of Quill Drive and 
tho h('avy reciprocating jiaris of 
Side liod Drive. 

Independent Drive (in Wirol(>ss Trans- 
mitters). An arrangenumt for 
ensuring constancy of wnv('I(mgth 
(imlepehd(mtly of variation of 
capacitance of tho ixorial, etc.), con- 
sisting of an auxiliary oscillating 
circuit or Master OseiUator couplod 
to the grid of th<» main oscillation 
goimrator, to control its fn^quonoy. 
(Also cali<'d At aster Drive.) y<K) 
also Tuning Fouk CoNTnf)r„ 
Ohyhtal Control, and VALvrs 
Drive. 

Independent Feeder. A Feeder used 
only forHup[)lying(morgy to a point 
from OQo source of supply. (Also 
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called Radial Feeder and Dead- 
Ended Feeder.) Cf. Intbboonnbot- 
ING Feeder. 

Independent Time Lag, etc. Soo 

Dmeinite Time Lag, etc. 

Independent Trip. A THpping Device 
actuate ‘d by an auxiliary source of 
supply indep<mdent of tho main 
oiiviiit. Of. UiiiEOT Trip. 

Independent Unit. An arbitrarily 
chosen unit of a quantity such os 
length, mass, or time, entirely 
unn^lated to any otlior. Soo also 
Fundamental Units. 

Index, Hysteretio. Sou Hysteretio 
Index. 

India-Rnbber Cable, Wire, etc. Cable 
or wire iiisnlatod with one or 
more layers of ])nro or vulcanised 
india-rubber ; with or without 
a further protective covering of 
otluT materials. 

India-Rubber Gloves. Insulating 
glovc'S t>f India -nihber worn when 
handling live conductors. 

Indicating Instruments. Measuring 
iustruiuonis by which tho value of 
tho current, oio., or other quantity 
to bo inoasurod is indioated visually 
at tho tiino of tho observation by a 
pointer on a scale or on equivalent 
diwice. Cf, Integrating Instrtt- 
MBNTs and CRAPiiro Instbu- 

MBNTB. 

Indicator, (l) tionic form of Indicat- 
ing Dnstrument. (2) An <docbriy 
inagnotwj signalling cU^vioo to indi- 
cate which of a nunilH-^r of cirouits 
luis lx)on used to make a call signal. 
(3) A presHuro r<ioorder ft>r steam 
or inUirnal oonibiistioii engines. 
A recent electrical form for 
very high specul engiims (h^iKUids 
upon tho change of oapacutaiico be- 
tween two discs, one of which is 
deformed by tho pressurti. 

Indicator : Call, Current, Demand, 
Direction, Eyeball, Form-Factor, 
Frequency, Hand-Restoring, Leak- 
age, Limit, Maximum Demand, 
Phase, Phase Sequence, Piezo- 
electric, Polarity, Polo, Position, 
Potential, Power-Factor, Revolu- 
tion, Self-Restoring, ami Speed. 

Siie CUlL JndIOATOR, CumtENT 
Indioator, <^l.e. 

Indicator Drop. An indi<;ator iu tho 
form of a hiugod ilap normally hold 
up by rt catch which is released by 
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an electromagnet to allow the 
flap to drop when a signal is made. 

Indirect Arc Furnace. An Arc 
naoe in which the arc occurs only 
between the electrodes and not 
between an electrode and the 
charge. Of. Direct Arc Fttrnaoe. 

Indirect Fittings. Fittings provided 
with opaque reflectors for indirect 
lighting. 

Indirect Illumination or Lighting. 
Lighting in which the lamps are 
entirely hidden and the light 
therefrom is directed to the ceil- 
ing, etc., from whence it roaches the 
area to be illuminated by diffused 
reflection. Cf. Dibeot LiGHTma, 
Semi-Jndibeot Lighting, etc. 

Indirect Bays (in Wireless Transmis- 
sion). T^t part of the radiation 
which makes a considerable angle 
with the ground and only reaches 
the receiving station by downward 
reflection or refraction from tho 
lowaphere. Such rays are sub- 
ject to Fading, and are morn 
readily received in darkness. Dis- 
tant stations are almost entirely 
heard by this moans. (Also called 
Space Raya.) Cf. DmBOT Rays. 

Indireotly Heated Cathode. A cathode 
in a thermionic valve consisting of 
a plate coated with a spocial 
material and as barium oxide 
heated by radiation from an 
independent filament which may 
be heated by alternating current. 

Indirectly Heated Valve. A ther- 
mionic valve with an hvdirecUy 
Seated Cathode. 

In^vidnal Drive. Eloctrio driving 
in a factory, etc., where a soparato 
motor is used to each machine. 
Cf. Group Drive. 

Individual (Telophono) Line. Sec 

Direct Line. 

Individual Axle Drive. See Inde- 
pendent Axrji Drive. 

Induced Charge. A charge produced 
in a conductor by the action 
through a dielectric, of a neigh- 
bouring charce of opposite sign. 

Induced Current. A current pro- 
duced in a circuit by an o.in.f. 
due to a change in tho magnetic 
flux linking tho circuit, e.g. by ite 
movement relatively to a mag- 
netic field, or a change in a current 
in a neighbouring circuit. 


Induced E.MF. See Induced Cur- 
rent. 

Induced Needle. A term sometimes 
used in telegraphy for a soft iron 
** needle ’* in a Single Needle 
Receiver, in which the required 
polarity is maintained by the 
^Id of fixed permanent magnets 
to prevent accidental reversal 
of polarity or gradual weakening 
due to the current in the coils. 
Induced Ventilation. Ventilation of a 
machine or apparatus by air drawn 
through it by exterior fans, etc. 
Cf. Forced Ventilation. 

Inductance* The property of a 
circuit in virtue of which a change 
of current therein product's a 
change in the flux excliangu in that 
circuit (SelJ~ Inductance) or in a 
neighbouring circuit {Mutual In- 
ductance). Thus in a circuit 
possessing self -inductance, a cur- 
rent takes time to establish itself 
of to die out owing to tho o.in.f. 
opposing the change induced by 
the change of magnetic flux duo 
to tho current itself ; analogous 
to inertia. One of tho most 
important eflects of inductance 
is to cause an alternating cur- 
rent to lag in phase behind tho 
o.m.f. producing it. A coil possess- 
ing sc If -inductance, i.c. a coil 
BO wound that a current in it 
produces a magnetic flux linking 
the circuit is often spoken of 
simply as “an inductanct>,** but 
tho term Inductor is preferable. Tho 
practical unit of inductance is the 
Henry which is 10* C.G.S. electro- 
magnetic units, and is the induct- 
ance in which one volt is induced 
by a variation of current at the 
rate of one ampere iwr second. 
Usual symbol : L. 

Inductance: Apparent, Distributed, 
Mutual, Self, and Variable. 
Apparent Inuuotanok, Distri- 
buted Inductance, Mutual In- 
ductance, etc. 

Inductfmce Coil. A coil possessing 
considerable inductanoe compared 
with resistance or self -capacitance 
such as the plug in coils used in the 
older wireless receiving sets. 
Inductance Drop. That part of tho 
voltage drop along an alternating 
current transmission line, or in a 
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tranafonnor, du<^ to tho 

Inductance of tho liiio or apparatus. 

Induotance Factor. A term occa- 
aionally used for tho ratio of the 
wattless ourrent to the total 
current in an alternating current 
circuit, i.o. tho sino of tho angle 
of lag. Cf. PowEB Factor. 

Indaction. (1) The act of inducing 
charges, magnotisatiun or currents. 
See Induced Cuarqe and In- 
duced CuJtRKNT. (2) bHiu' J)en- 
aity. (2) huluclivo I ntrrfrrrncv 
in Telegraph and Telopliono cir- 
cuits, etc. 

Induction : Electromagnetic, Elec- 
trostatic, SKagnetic, Mutual, and 

Sell. Boo lilr.KOTJioMAaNiflTxo In- 
duction, Electrostatic Induc- 
tion, etc. 

Induction Balance. Soo Hughes 
Induction Balance. 

Induction Coil. (1) A coil with a 
primary winding of coinjxaratively 
few turns of thiclc wiro and a 
secondary of many turns of fine 
wire, uaod to obtain an int<irmit- 
tont high voltage in the socuiidary 
winding by supi)lyiiig an intor- 
mittont currt'iit to the ])riinary coil. 
Tho primary current is broken by 
an InierrupU'T and tho sharpeu* 
tho break the greater is the rate 
of change of tluj primary current 
and tlioreforo the secondary vol- 
tage produced. Sunieiontly high 
voltages are obtainable to givo 
long spark dischargoH in air. 
Induction Coils an) used in tho 
simpler forms of wiroless tole- 
graph tranHmitU)rH, to excito liont- 
gen Ray and other Vacuum 7'ubea, 
anil for eleirtroniodical purposi^s, 
and for bUvctric Ignition. (2) 
A form of iraiisforiner useil in 
tolophono speaking circuits is also 
called an Induction Coil. This is 
used to convert the fluctuating 
but unidirectional current of the 
microphono circuit into an alter- 
nating ourrent which gives better 
efiocts in the reciMver. 

Induction Compass. Bee Earth In- 
ductor Compass. 

Induction Density. See Flux Den- 
sity. 

Induction Disc Motor. A tyi>e of 
small a.e. motor used for driving 
grainophoncH, etc., similar to tiie 


movement of an induction meter. 
Tho rotor consists of a disc in 
which eddy oun*ents are induced 
by a.e. inaguots. 

Induction Furnace. A form of elec- 
tric furnace in which tho heating 
effect is due to currents induced 
in the moss of the charge by a 
primary coil carrying an alternating 
current. 

Induction Generator. A machine 
similar in oonstruetion to an Induc- 
tion Motor mil above synchronous 
sjKutd as a gonorator, wlum it can 
contribute power to the syslem at 
any fixed frequency within a 
certain range of speed variation. 
Induction Instruments. Measuring 
instruments fur alternating currents 
in which the torque is produced 
by tho action of a rotating field 
on a rnotal disc or dmm not 
oonnootod to tho circuit, on tho 
same principle as tho induction 
motor. In tho case of single- 
phase insf.mments tho rotating field 
is produced by a Phase-SpliUing 
Device. 

Induction Lamp. See Neon Induc- 
tion Lamp. 

Induction Machine. A name some- 
times given to Influence Mtichines. 
Induction Meter. Boo Induction 
Instruments. 

Induction Motor. An alternating 
current motor in which tho stator 
only is coniieciod to the external 
circuit in such a manner as to pro- 
duce a rotating field. Tho rotor acts 
like tho secondary of a Trana- 
Jormcr, and tho currents inducod 
theniin cause it to follow the 
rotating field and to rim with a 
sjieecl slightly below that of tho 
field. Tho stator is usually fed 
by polyphase currents, but singlo- 
pliase induetion motors are also 
used with Hi>ecial arrangoments 
for producing tho rotating field at 
starting. Induetion motors are 
either provided with slip-rings 
by whii'h a resisLunco can bo 
inserted in oaeh [ihase of tho rotor 
winding for starting or to provide 
a certain amount or speed mgula- 
tion, or aii) of tho Squirrel Cage 
typo with a ]>erinanontly short- 
circuited rotor winding. Boo Slip. 
Induction Motor : Single Phase, Slip- 
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Ring, Sqniirel-Caga, Synchioslmd, timely conneoted to the rest of the 
and Synohronons. Siae Sinolb- ciromt. 

Phasb Induction Motor, Sup- Inductive Gonplmg. The connection 
Hind Induction Motor, etc. of two circuits op parts of two 

Induction Motor-Generator. A Motor- circuits so that a change of current 

Chnerator driven by an induction in one produces a change of 

motor. magnetic flux linking the other. 

Induction or Inductance (Voltage) e.g. the primary and secondary of 

Regulator. A term formerly used a transformer. (Also called Elec- 

for various forms of voltage tromagnetio CoupUng.) Cf. Conduo- 

regulator for alternating current tivb and Elbotbostatio Coupling. 

circuits, in which a variable assist- Indnctive Drop, beo Induotanob 
ing or opposing voltage is provided Drop. 

from some form of variable ratio Induotive Interference. Interference 
transformer, or simply by a with telegraph or telephone circuits 

choking coil with mova&e core, but (either by afieoting signals or by 

now usually limited to one with producing disturbing noise) caused 

series and shunt windings, the by currents induced by neighbour- 

relative position of which can be ing power circuits either in normal 

varied. Cf. Magnbto Voltage operation or owing to noises due 

Regulation. to switching operations or short 

Induction Relay. A relay in which circuits. Such effocts may be due 

the moving part is acted upon by to ElBOtrotnagneHo or Elecirostatio 

forces due to currents induced Induction. 

therein. Inductive Leak. A connection be- 

Induction Roll Heater. An appliance tween some point in a telegraph 

to bring rolling mill rolls up to circuit to earth having induotanoe 

their working temperature before as well as high resistance. Used 

beginning work, in order to take to sharpen the signals in a similar 

up their final dimensions at onoo, way to a SignaUmg Condenser in 

by inserting them into alternating Hughes duplex and repeating 

current carrying coils which induce stations, etc., and proposed as a 

eddy-ourronts in them, cifter method to alleviate generally the 

the manner of an Indiustion effect of oapacitanoo in long linos. 

Fusmace. Inductive Load. A load on a 

Indnotion Type Synchronous Motor. generating station, etc., containing 

A synchronous motor which is a large proportion of apparatus 

constructed so that it can be run such as induction motors causing 

up to speed without direct our- a low power-factor, i.e. in which the 

rent excitation by allowing the current la^ behind the voltage 

field system to act as the rotor of producing it. 
an induction motor. After being Inductive Loading. The provision 
run nearly up to speed in this of artifioisd or added inductance 

way, a motor of this kind pulls to a telephone lino or cable to 

itself into s3mchronism when counteraot the efioct of capacitance, 

the direct current excitation is and to avoid distortion. See Fu- 

switched on. pin Coils, Continuous Loading, 

Induction Voltmeter and Wattmeter. etc. 

See Induction Instruments. Inductive Reactance. See Magnetic 

Inductive Capacitance. Soe Per- Reaotanoe. 

MimVITY. Indnctive Resistance or Resistor. A 

Indnctive Capacity, Specific. See resist anco coil, etc., possessed also 

PERMiTTiviTy. of appreciable inductance. 

Indnctive Ciionit. A circuit possess- Induotive Rise. See Impedance 

ing appreoiablo Inductance, Rise. 

Indnctive Compensation. Oompensa- Inductivity. Seo Permittivity. 

Uon of a single -phase motor, etc., Inductor. An apparatus of con- 
by a coil which has a current siderable inductance inserted in a 

induced in it, stnd is not oonduo- circuit for that reason. For other 
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meanings eeo Inditotoii Altbbna- oliiuiiiat<< tho <»xygt*u from the air 
TOB and Magneto Induotob. drawn in. 

Inductor : Current Idmitmg, Earth, Inerteen. A Hyuthotic non-inflamma- 
Earthing, and Magneto. Soo Cub- ble niaU'rial of very high P&nmt- 

BENT Limiting Induotob, Eabth Hmty iwod for impregnating the 

Induotob, etc. paiwr in oondonsors for power- 

Inductor Alternator. An alternator hiotor iniproviMncnt. 
in which the rotating ])art is not Inertia, Electromagnetic. Sec Erso- 
providod with windings, but con- tbomaonetio Inehtia. 
sisbs only of masHos of iron or Inferred Zero. The arrangomont of 
/Ttdwctorir which by their inovonient a galvanoinoior or other instru- 
vary the Hub passing through the znent to obtain liigh senHitivity 

armature windings. over a liniitf^d part of its possible 

Inductor Loud Speaker. A typt^ of range by applying an electrical 

Loud Speaker in wliieli a pair of or inochanioal controlling force 

soft imu bai-H, on flexible parallt*! bringing the Ziiro t>ff the scale 

motion supports is dir<‘ctly eon- altogothor, so that the full scale 

noeted to the oon<i or diaphragm can bo utilised for only a part 

and moves Ix^tWinm laminatod of the full rango. 

polos of niugiu'ts oxcited by the Infinity Plug. A plug in a resistance 
tele])hj)im curnmt. box, the withdrawal of which 

Induorarinm. An old-fashioned name breaks the circuit, i.o. introduces 
for an Ifiduc^ion Coil. a prootioally infinite resistance. 

Indumor. An instrument consisting Infiuence Machine. A maohino for 
of a oomhixiation of adjustable obtaining high olootrostatio poton- 

pivoted scales which when sot to tials from mechanical power by 

the constants of an induction the relative movomont of ohargod 

motor, will predict its p<^rformanoe conductors having an inductive 

without calculation. effect upon one another. See 

Industrial Frequency. A tonn some- Wimshubst, Hoi/cz, Voss, Bon- 
times used for the range of fro- mtti, Tobplek, Li^mstrom, 
quenoies ust*(l in ordinary oloctrio Wommblsdobf, Pidgron, and 

supply and transmission, ranging Todsbuby Maohinbs, and Con- 

froni about 15 to 100 cycles per tinuoub Eleotropiioboub. 

second. Influence, Sphere of. Soo Sfhebb ov 

Ineffective Call. A Telephone Call Inkduenoh. 

which has not resulted in the Infra- Acoustic Frequency. Hoo Sub- 

connootion asked for. Audio Krequionoy. 

Ineffective Call Meter or Register. Infradyne Reception. A Hysf.em of 

An apparat\xs for rt^gishwing the wiroloss reception similar to the 
number of iiKiffeetivo calls made Superheterodyne systtwn, except 

by a Rubsoribor. that the “iiitermeiliat^'” frerpiency 

Ineffective CaU Meter Key. Tho key is higher than that of t he recx'ivod 

by which a l^ihqdiono exchange wave inslejwl of lowe>r so that 

operator aotuah^s a particular in- Super-reaction can Ixt us<id. 

effective call meter. Infra-Red Microscope. An apparatus 

Inert Cell. A Dry ” Cell made up similur t.o an Slvvtnni Telescope in 

without moisture which can be kept which tlie o))tical image on tlw^ 

unused for considerable periods <?athodo of the' Immjc Tube is 

without deterioration. A small prodiuw'd by a ]>roj<‘c.ting micro- 

quantity of water is introduced seofMi employing iiifra*red rays, 

before tho coll is taken into use. Infra-Red Raya. Iliwliation of lower 
Inertaire Transformer. An oil-irn- fnujuenc.y tlian iliosi^ of tho r<<d 

morsod transformer witJi a Kpnc4> end of tho visible siHwtrum, in- 

abovo the oil level filled with inert <?luding “nwliant hi^ut.’* U’lKMr 

gas. There is provision for “breath- wavi'-leiigths range from (D00008 

ing” but a device is provided to to 0 04 cm. 

177 



Inf] DICTIONARY OF ELECTRICAL TERMS [InS 


InfrarRed Therapy. Treatment of 
disease by infra-red radiation, of a 
"wave -length over 7000 A.U. 

Inherent Regulation. Voltage or 
speed regulation due to some 
feature of the apparatus itself 
such as the compounding of a 
generator or the differential wind- 
ing of a motor, usually expressed as 
iJbe percentage ch£mge between 
full and no-load under specified 
conditions. See Regulation Up 
and Regulation Down. 

Ink Writer or Inker. A telegraph 
receiving instrument which ma^ 
the message in ink on a paper 
atrip in the “longs** and “shorts** 
of the Morse Code. 

Inner Conductor or Main. A term 
sometimes used for the neutral or 
middle conductor of a Three-Wire 
System^ also sometimes used for the 
central conductor in a conoentrio 
cable. Of. Outeb Conduotob. 

Inner-Pole Type Alternator and 
Generator. A generator in which 
the armature surrounds the field 
system such as the ordinary form 
of revolving field alternator or an 
obsolete type of direct current 
generator with a fixed pole system 
round which revolved an overhung 
armature with an external commu- 
tator. 

Inphase Component (of Current or 
Voltage). See Active Cuebent 
and Active Voltage. 

Input. The power, measured me- 
chanically in horse-power, etc., 
or electrically in kilowatts, etc., 
absorbed by a machine or appara- 
tus and partly given out in a 
useful form and partly dissipated 
as Losses. See Efpicienoy and 
Output. 

Input Transformer. A transformer 
used between the final ain])lifier 
valve and a load speaker is spoken 
of as an “input*’ transformer when 
attached to the load speaker 
and as an “output” transform<»r 
when attached to tho roooiviiig 
set. , 

Inside Frosted Lamp. An incandosoent 
lamp with tho inside of tlio bulb 
frosted. Also called Pearl Lamp. 

Inspection Fittini^. Portions of an 
interior conduit S3n3tem such as 
bends, etc., provided with remov- 


I able CO very for accoss t<» tho 

I wiring. 

Inspection Lamp. See Hanj> Lamp. 

Inspection Plug. A r»lug in the cover 
of an acoumulator C(ill, th«v n»- 
moval of whioli onablos tents nt tho 
specific gravity of tho ob^ctroIyUi 
to bo made and its lovtd to bo 
observed. 

Instability, Magnetic. (1 ) '( 'he e.omli- 
tioiiH in a pow'm*H3^t<mi wln'crh etiiise 
Bonio of tho generators rimning in 
parallel to fall out of when a 
certain load is n^tudied, <n' wlieu 
sudden volfcag(» surg<'H t.aU<* p!ae<‘. 
(2) Conditions which giv(< rise to 
iinwantod oseiilations in a ther- 
mionie valve or similar einant. Sim* 
also Magnetic Inhtaiiimtv. 

Installation. Tiie oomp!et<^ arrange- 
ment of wiring and ap|)ara( iis for 
the production or utiliKat.ion of 
electrical (aiorgy in a building, 
etc. 

Instantaneons Action Cironit-Breoker, 
Relay, etc. A (’inuiit-llreaUer, 
etc., arranged to eome into iielion 
as soon as possibh^ afti'r the 
fiod conditions of overloiul, i‘(e., are 
attained. Cf. Time Limit (hunuiT- 
Bbeakek, eie. 

Instantaneous Power. In an alter- 
nating ournrnt cireuit, the iirodiiot 
of the e.m.f. and oum'iit at any 
instant which, in tlu^ imimm of enr- 
ronts out c)f phiwe with th»* voltage, 
may he negativi' for some parts 
of the cycle, nuuniing that power 
is being ndurned lo the generating 
plant. 

Instantaneous Values. 'Phtt actual 
value at any instant of an alter- 
nating or otherwise vaiying cur- 
rent, e.m.f., <*((\, wliieh iiniy 1 m* 
anything from /.eni lo it;; 

Frt/’«e acMM ailing lo I lie part of the 
))hase. (If. Hoot Mean Sijoahm 
Vai.Ui*], ete. 

Instrument. In eIt*ctrote<'hnieM gen- 
ondly the hinn instrurmait is uned 
to luean Measnrimj Instrumvni, or 
appiiaiiceH of similar nal ure a<*1 uat- 
ing control apiiarafus, hut in 
telegraphy and telephony inchnleH 
a considerahle elass of imnsiniiting 
and receiving appanitus. 
Instrument(s) : Cathode-Ray, Changc^- 
Coil, Crossed Coil, Direct Reading, 
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Edgewise, Eleotrodynamic, Electrcn 
lytic. Electromagnetic, Electro- 
^tic. Electron Jet, Electrothermal, 
Fetraris, Graphic, Gravity-Control, 
Hot-Wire, Illuminated Dial, In- 
dicating, Induction, Integrating, 
Measuring, Moving Coil, Moving 
Conductor, Moving Iron, Moving 
Magnet, Permanent Magnet, Port- 
able, Precision, Projected Scale, 
Becording, Rectifier, Registering, 
Sector Pattern, Shaded Pole, 
Shielded Pole, Single Pivot, Soft 
Iron, Split Electromagnet, Spring 
Control, Suppressed Zero, Switch- 
board, Telegraph, Thermal, Thermo- 
couple, Thermo-Expansion, Uni- 
pivot, and Vibrating Reed. 

CATltODM IvAV InSTUUMKNT, 

CHANOJfl Coil Inhtiujmknt, <*Lc. 
(See rtlHo uiwUir Mettr.) 

Instrument Control. Tho arrango- 
luents mado f(»r tho proviaion of 
the force in measuring iiiatrumonts 
tending to keep tho moving ayatom 
in its zero i)oaition an<l opposing 
the dcUocting force duo to the 
quantity to be meaaiirod. Seo 
Gbavity, Spring, and Magnetic | 
Control. 

Instrument Transformers. Small 
transformers uaed to couple am- 
meters, voltmetera, etc., to high 
voltage circuits ao that only low 
voltages and low currenta aro 
brought to llie inatrumeiits them- 
selvoa. Seo CnrRUKNT Trans- 
VOBMKRS and Voltaon TltANB- 

VOBMBRS. 

Insulance. A t<*rin pro])OH<*d for 
InmUttum lU'dRtancs^ aa prof<»rablo 
to hisulatitm. 

Insulant. A tt^rm propoatal for 
Insulatht^j Matvrial iw proh'rablo 
to Imtulator^ hiHuUUio7ij or Dielec- 
tric. 

Insulated Bolt. A bolt, l.lm greater 
part of which is covemd with 
insulating matorial. 

Insulated Cable. Cable covt^nul with 
a layor of iiiaulating matorial with 
or without a further protective 
covering. 

Insulated Circuit. A circuit which 
is inaulahMl from the earth 
throughout. Cf. Eartiikd Ciiiourr. 
Insulated Clip. A eli]> carrying an 
insulated buah for tho support of 
flexible corda, etc. 
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Insulated Hook. A hook oarrying an 
inaulatod bush for the support of 
flexible cords, etc. 

Insulated Middle Wire. The Middle 
Wire of a Three-Wire system 
which is not earthed at any 
point. 

Insulated Neutral. The neutral 
point of a three-phase star con- 
nected system or apparatus when 
not connected to earth ; also used 
to signify tho insulated middle 
wire of a three -wire system. Cf. 
Earthed Neutral. 

Insulated Pliers. Pliers used by 
wiremon with the handles covered 
with insulating material, to avoid 
possibility of shock when handling 
live wires. 

Insulated Return System (in Electric 
Traction). Any system employing 
a Hoparate insulated return con- 
ductor. Cf. 'Praok Return. 
Insulated Screw-Eye. A screw-eye 
oarrying an insulating bush for 
supporting floxiblo oor^, etc. 
Insulated Supply System. A system 
of electricity supply in which no 
point in tho circuit is purposely 
connected to earth. 

Insulated Wire. Wire coverod with 
insulating material throughout its 
length. 

Insulated Wiring. Wiring in which 
no point of the circuit is earthed. 
Tnftniating Beads. Roods of glass or 
oth()r refractory insulating matorial 
strung ovor otherwise bare wire 
to form a floxiblo insulating 
protection ; used for ct)nnootions 
in arc lamps, heating apparatus, 
etc. 

Tn sTilftf.ing Boots. Boots mado of 
insulating material to protect the 
wearer from bIiooIm due to earth 
leakage, when liable to touch live 
conductors. 

Yngnlftting Bush. A busli of insula- 
ting material used to protect 
and to insulate conductors whore 
they enter or Kiavo structures of 
inotal, oto. 

Tna nlfttin g Compouud. Easily liqui- 
flablo mixiun^H of insulating ma- 
terials used for such purpoaos as 
filling up joint boxes and impreg- 
nating fibrous materials to give 
thorn insulating and waterproof 
qualities. 
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InanUiing Coupling. A shaft coup- 
ling which maintains insulation 
between two shafts such as that 
of a high tension generator and the 
turbine driving it. Used partic- 
ularly in the Thttry System, 

Insulating G-loves. Cloves made of 
indiarubber or other insulating 
material to protect the weamr 
when handling live conductors. 

Insulating Laoauer. A variety of 
spirit varnish sometimes used for 
metallic surfaces, e.g. insulating 
core plates from one another to 
prevent eddy currents. 

Insulating Materials. The whole 
class of vitreous, resinous and 
other substances of sufficiently 
high dielectric or insulating pro- 
perty to be used for separating 
one conductor from another so 
that no appreciable current can 
pass between them. 

Insulating Materials : Glass A, Class 
B, Class C, Glass 0, and Impreg- 
nated. See Class A iNSiTLATiNa 
Matebials, Class B iNsuLATma 
Materials, etc. 

Insnlating Oil. Oil of special 
character rendering it suitable 
to be used for insulating purposes 
as in oil -immersed transformers, 
oil-break switches, etc., or for 
impregnating fibrous materials. 
See Tbansforucbb Oil, etc. 
Insulating Screens, Stands, etc. 
Screens, stands, etc., of insulating 
material, arranged to protect per- 
sons worldng near high tension con- 
ductors from possibility of contact 
with live parts. 

Insulating Tape. Tape impregnated 
with insulating materials, usually 
of an adhesive character, for 
covering joints, etc., in insulated 
cables and wires. 

Insulating Tube. A tube of insula- 
ting material, fur protecting elec- 
trical conductors where they pe^ss 
through walls, partition.®!, etc. 

Inmlating Vamishes. Composition, 
containing dissolved gums and 
rosins which, when applied to a 
surface in liquid form, will leave a 
protective and insulating film after 
drpng at atmospheric temperature, 
or in an oven. They may bo of the 
oil or spirit varnish class. The 
lighter qualities of the latter are 


often called Lacquers, Vamishes 
are distinguished from paints by 
the absence of undissolvod pig- 
ments. A mixture cotiLaining var- 
nish and pigments is called tin 
Enamel or Enamel Paint. Sec also 
Impbbonating Material. 

Insulation. (1) The provision of 
layers, coverings, partitions or 
other separators of insulating 
material between conductors or 
between oonductoi's and the earth, 
to prevent the flow of current 
where it is not desired. (2) The 
material employed for the purpose. 
Soe Insplant. (3) The very high 
electrical resistance between the 
conductors thus insulated. See 
Inbtjlation Kbsistance. 
Insulation : Cambric, Double, Drying 
Out, Graded, Lamination, Lava, 
Liquid, Blagnetio, and Oil. Soe 
Cambbio Insulation, Double In- 
sulation, etc. 

Insulation Besistanoe. The actual 
resistance in ohms, or more 
commonly in Megohms (millions 
of ohms), across the insulation 
of an installation, or piece of 
apparatus, allowing a leakage 
current to pass ; motisurod either 
between two conductors, between 
one conductor and tlio frame of 
the machine, or between one con- 
ductor and earth. S«!e 1 nsulanoe. 

Insulation Test and Testing. The 
measurement of the insulation 
resistance between the insulated 
and uninsulated portions of a 
machine, apparatus, or installation ; 
or between the two poles of an 
installation with all the switches 
open, or with tho switches closed 
and the lamps, etc., removed. 

Insulation Tester. An instrument 
or sot of instruments for measuring 
insulation rosistanco. See Ohm- 
METEB, Megger, oto. 

lusulativity. Either the insulating 
property of a substance in general 
or the resistance of a centimetre 
cube of the substance between 
opposite faces ; also called Spbci- 
Fio Resistance. 

Insulator. (1) A substance having 
insulating property in a more or 
less perfect degree. Soe Insulant. 
(2) A piece of insulating material 
mode up into a suitable form for use 
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in insulating two conducting sub- 
stances, such as the porcelain sup- 
ports on which overhead lines are 
mounted. 

Insulator : Accumulator, Aerial, 

Bushing, Gap and Fin Type, 
Ceramic, Chain, Floor, Globe 
Strain, Line, Link, Honlded, Oil, 
Petticoat, Pin Type, Porcelain, 
Puncture-proof, Section, Shackle, 
Strain, Suspension, Swan-necked, 
Tension, Terminal, Third Rail, 
Transposition, and Wall Entrance. 
Bee AcouMunATOK Insulatok, 
AniUAii InsuijAtok, t»to. 

Ixisulator Arcing Horns. Curved 
metal honiH attached to th(i omU 
of a string of siisjji'nHion iiisuhitors 
to d<iflcot the llaHh-(JV('r from the 
surface of tho iiimilatorn. 

Insulator Cap. A motal cap some- 
times placod ovor tho tup of a 
porcolaiu insulator to equalise 
the mochanioal stress duo to the 
pull of tho wire. 

Insulator Pin. The central motal, 
or somotimoH woodon, pin on which 
the ordinary upright or Pin Typa 
lino insulator is supported. 

Intake Chamber. A chamber in 
which connections aro made be- 
tween 8upi)ly or other cables 
entering a building and the 
installation within tho building. 

Integrating Frequency Meter. An 
instrunnmt for mU^gmting frt»- 
quonoy with n^gawl to titim. 
Also called Mastuu Fiiequjsnov 
Mustek. 

Integrating Instruments. Motors 
which registor the total quantity 
of oloctricity {A7nperc-HQur8\ 
or of elootrical energy ( Watt- 
Hours), which has passed in a 
circuit during a given time. Cf. 
Indicating and CKAPnio In- 
struments. 

Integrating Meter and Wattmeter. 

See iNTlfiGRATING INSTRUMENT. 

Integrating Photometer. A photo- 
mot(*r in which th(» average candle- 
power from a source in all directions 
or at all angles in one piano is 
detonninod by a singlo reading. Soo 
Meso-Photometer and Ulbricut 
Globe. 

Integration: Continuous, Discontinu- 
ons, and Intermittent. Soo Con- 


tinuous Integration, Discon- 
tinuous Integration, <do. 

Integrator, Photometric. See Photo - 
METRIC Integrator. 

Intensifier Circuit. See Intermedi- 
ate CiKourr. 

Intensifying Screen. A duoroscont 
screen inouniod in close contaot 
with a photographic plate to rein- 
force tho effoct in talcing an “X’* 
Ray photograph. 

Intensity. This term has boon used 
at difloront times with different 
meanings. The older writers when 
spoaldng of tho “intensity** of a 
current simply meant its voltage, 
as opposed to its “quantity** by 
which they signifiod tho strength 
of the current (amperes). This 
use survives in Intensity Coil 
and “Q and I’* Detector, Some 
modern writers have a])propriated 
the term to moan strength of 
ciurrent. Hence the symbol I 
for current which has sup('<rseded 
the letter O, Tho term “Electric 
Intensity" has also b(3on used for 
PotenUal Qradimt. When applied 
to “X” Rays “intensity** signifios 
tho energy rciooivod per unit area 
of a surface at right angles to 
tho rays. Soe also Intensity of 
Magnetisation. 

Intensity : Coercive, Luminous, Mean 
Horizontal, Mean Lower Hemis- 
pherical, Mean Spherical, and Mean 
Upper Hemispberioal. Seo Cuer- 
oiVK Intensity, Mean Hori- 
zontal Intensity, oto. 

Intensity Coil. An <)l<l-hu4hioaod 
namo for an Induction Coil. 

Intensity Fading. Piulimj due to 
eauwis f>tlmr tlmn l*haHv. Padiny. 

Intensity of Electric Field. S(«o Foiu^e. 

Intensity of Magnetisation. The 
<l<mHity of tli(» magnetie linos of 
forco duo to tho magnetiHation of 
the material in a luagmaio circuit, 
i.o. lines jMir unit cross-soction, 
apart from tho lim^s duo to any 
hold duo to neighhouring ciirronts 
or magnets which is also ])roHont. 
(Also dofmablo os the magnetic 
moment x>or cu. cm.). CJf. Mag- 
netic Induction. Symbol: J. 

Intensive Aro Lamp. An hJnehsed 
Arc lAimp working at a high 
current donsity. 
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Intensive Reflectors. Befleotors de- 
signed to ooncentrate the light 
where it is required. Cf. Extsk- 
siVB Rbvlbotob. 

Interoeptive CoUeotive Automatic Lift- 
Control. A system of Automatic 
Lijt Control in which all calls made 
from landings or cars are ulti> 
mately answered. Cf. SbIjBOTivjji 
and Dibeot Collbsotive Auto- 
MATIO LiFO? CONTBOIi. 

Intorchax^e Current. See CiBOtriAT- 
INO CUBEHNT. 

Intercommxmicatioii Switch. A 
switching device whereby any one 
of a group of telephones can be 
connected. 

Intercommunication Telephones. A 
telephone installation in a large 
office, etc., in which ajiy station 
can call up and speak to any other 
without the medium of an exchange 
operator. 

Interconnected Star Connection. See 
Zig-Zag Connection. 
Interconnecter, Interconnecting 
Feeder, or Interconnecting Main- 
A main connecting two distribu. 
ting centres for load equaJisation 
or provision of an alternative 
route in case of breakdown, or 
connecting two generating sta- 
tioms for inxitual assistance. 

Interconnecting (in Automatic Tele- 
phony). The connecting together 
of Lwel Multiples so that the links 
are available from different sec- 
tions in a diflorent order. 
Interelectrode Capacitance (of a Ther- 
mionic Valve). The capacitance be- 
tween any two electrodes, o.g. the 
grid and the plate; of greater 
importance tho higher the fre- 
quency in avoiding self -oscillation. 
By suitable arrangtunents, its 
eflocti can bo balanced out. See 
Neutrodyne Reception, 

Interference. (1) The spoiling of 
received wireless messages by tho 
effect of extraneous waves includ- 
ing th<» cfloctH of neighbouring 
electrical e-pparatuH. See In- 
TEBFEBENCE Fbeventeb and Jasi- 
MING. (2) In general, tho harmful 
reaction of power, traction, and 
other heavy current circuits on 
telegraph or telephone circuits. 
The expression is also used in a 


still more general sense to include 
effects of neighbouring and associ- 
ated telephone circuits. 
Interference, Harmonic and Inductive. 
See Habmonio Intebfebenoe and 
Inductive Intebpebenoe. 

Interference Preventer. Additional 
wireless telegraph receiving cir- 
cuits, slightly out of tuno with the 
main receiving circuit, arranged 
to have opposing actions upon the 
main receiver, when practically 
equal forced oscillations aro pro- 
duced in both main and auxiliary 
circuits, so that tho effocis of all 
waves not producing a markedly 
preponderating resonance in tho 
mam circuit cancel out. 

Interference Suppressor. A syslcwu of 
capacitance and inductance applied 
to plant to prevent inUirfomiice 
with neighbouring wireless receiv- 
ing apparatus. 

Interferrxo Space. Seo Aiu Gap. 

Interior Conduit. Steel or other 
tubes for containing wiring in the 
interior of buildings. Soo Conduit. 

Interior, Porcelain, Soo Toboelain 
Intebiob. 

Interior Wiring. A system of con- 
ductors throughout a building for 
eloctrio light, heating, or power 
purposes. Seo references under 
WmiNo. 

Interlaced Scanning. A systoin of 
iScannitig in t<doviHi<)n in which thti 
whole field is ooveri'd in sovoral 
stages known os frames, oiujh 
consisting of lines not included in 
the previous frame. Tlie spact's 
left out being covered in subso- 
qiionf. frames. 

Interlock. Any mechanical or oleo- 
trical dovico for ensuring inter- 
dependence of tho action of differ- 
ent portions of switchgear or other 
apparatus. 

Interlock, Gate. See Gate Inter- 
lock. 

Interlock Protective System. A 

syshun of feeder prohiction n<jt 
entailing tho continuous einploy- 
mout of sp<)cial pilot wiri's but 
providod with relays, which on 
fault oonditions occurring swilch 
ovor momontiirily to existing 
communication circuits and cause 
thorn to fulfil tho functions of 
pilot wires. 
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Interlocking (Elootrioal). Contskotors 
relays, etc., are said to be “ eleo-* 
trically interlocked’* when their 
windings are connected to circuits 
BO interconnected that they can 
only come into action in a pre- 
determined sequence or when 
predetermined conditions have 
been reached as in the case of 
a contactor, starter, or ountroller 
giving Automatic Acceleration. 

In&looking Switch. A switch inter- 
locked electrically or mechanically 
with others, so tliat they can only 
be opened or closed in a certain 
sequence. 

Intermediate Cable. A lightly ar- 
moured typo of submarine tele- 
graph cable, intormediate between 
Shore End and Deep Sea typos. 

Intermediate Oirenit. An additional 
tuned oscillating circuit, used in 
some forms of wireless receiving 
apparatus, inductively coupled be- 
tween the aitrial circuit and the 
detector circuit in order to obtain 
greater selectivity. 

Intermediate Diebribntion Frame. 

The frame in a t(‘l<q)hono exchange, 
where connoebions aro m^wlo be- 
tween the wires coining from the 
Main Diatrihution Erarne^ i.o. from 
the oxtt'rnal circuitw and the various 
internal (Mreuits of th<» oxc.hango. 
Intermediate Frequency Amplifier. 
An Amplifier in a Supersonic 
Heterodyne rccoivcr working at the 
Boat frequency. 

Intermediate Belay. Sec Hkpkateu. 


Intermediate ('rolegraph) Station. 
One of a niiinber of telegraph 
stations in sitrii^s on a main tele- 
graph liiKi wIkuo no connection 
is inudo to earth and messagoH 
can bo H<»it or recoivod in either 
direction. 

Intermediate Switch. A Jharich 
Switch oonstrueb'd ns a reversing 
switch without an off position, for 
use in conjunct.ion with a pair 
of Lawiincf Switcfies (two-way 
switches) wliero ciintrol of a light 
or grou]) of lights is required from 
more than two points. Its action 
is to reverse the connection iMjtween 
the landing switches so tliat the 
off ” position becomes the ** on *’ 
position, and vice versa. 
Intermediate Waves. An oxpmasion 


defined by the International Radio - 
Technical Comrniitoe to mean 
waves between 50 and 200 metres 
(6,000-1,600 kc.). Cf. Long, Me- 
dium, Short, and Very Short 
Waves. 

Intermittent Contact Recorder. A 

Graphic InstruAfiefU, or Recorder, 
in which the marking device is only 
brought into contact with the 
chart at intorvalB. Cf. Thread 
Recorder. 

Intermittent Current. A unidirec- 
tional current continually inter- 
rupted at regular or irregular 
intervals. 

Intermittent Earth or Fault. An 
Earth or other Fault In a circuit 
depending on varying conditions 
and not continuously presont. 

Intermittent Integration. The action 
of an integrating motor which 
does not make a true continuous 
integration of the curronb, otc., 
but only sums up values taken 
at regular intervals. Cf. Con- 
tinuous Integration. 

Intermittent Rating. Tho rating of 
a motor or other pioco of apxjara- 
tU8 according to iho output it can 
give when working for alternate 
periods of load and rest having 
a definite ratio to one another, 
or when running for a stated 
period only, insulllcient to oauso it 
to roach its final temperature, 
followed by an indefinite period 
of cooling. Soe Load -Factor 
Rating, One Hour Rating, otc. 

Intermittent Running. Conditions 
of running of a motor, etc., where 
tho cycle of oxierations involves 
alternate regular or irmgular isiriods 
of load or rest. 

Internal Capacitance. SicnF- 

tlA!*AeiTAN(1K. 

Internal Characteristic. A curve 
connecting tlio intornal o.in.f. 
in a dynamo -electric machine 
(not tho terminal voltage afb^r 
the drop has Ixkmi subtraeU'd) 
with tho current. Cf. External 
Giiaraotehistio. 

Internal Circuit. The ])ath of a 
current within a piece of appanitus 
such as a batlttry, gonorator, 
or the circuits forming part of the 
installation within a building. Cf. 
External Circuit. 
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Internal Conductor. The central con- Standard Candle. See Candle 
ductor in a concentric cable. Powee. 

Internal Field Alternator. An alter- International Coulomh, Farad. Gil- 
nator in -vrliich the armature but- bert, Henry, Jonle, and MazweU. 
rounds the field, e.g. the usual Units based on the International 

form of revolving field altornator. Ampere and International Ohm, 

Internal Impedaiice. The impedance and having values ruspoctivoly of 
of a thermionic valve between the 0*99901, 0*99948, 0*90091, 1*00062, 
filament and the plate, as defined 1*00034, and 1*00043 of the true 

by the ratio of ^ango of anode values of the coulomb, farad, etc. 

voltage to change of anode current International Ohm. The resistance 
on the straight pail) of the charac- offered to an unvarying current by 

teristio with constant grid poten- a column of moroury at tho tom- 

tial. The internal impedance is perature of melting ice, 14*4621 

approximate constant over a large grammes in mass, of constant cross 

range of frequency. section, and of a length of 106*300 

Internal Isolation Switchgear. A contimetres. Equal to 1*00062 true 

form of ironclad switchgear in Ohm. 

which the circuit-breakers con be International Units. The system of 
withdravm for inspection aftor units of electrical measuromont 

disconnecting from tne rest of the recognised by law in most countries, 

circuit by withdrawal of internal based upon the values of the 

plug connections actuated from standards ropresenting the Inter- 

outside. national Ampere and Intematiorial 

Internal Resistance. Tho Resistance Ohm agreed upon at the Intcma- 

of the internal circuit between tho tionalOonferenoo in London in 1908. 
terminals of a piece of apparatus International Volt. Thu e.m.f. or 

such as a coll or battory, or the electrical pressure which when 

armature of a generator. applied to a conductor, tho resist- 

Intemal Self-Induotance. An expres- ance of which is one International 

sion used in connection with oables Ohm, will produce a current of one 

and other conductors for the International Ampere. Equal to 

inductance due to the field within 1*00043 true VoU, 
the conductor. Considerably greater International Watt. The energy 
in iron or steel than in copper eon- oxpondod in one second bv an 

ductors. Cf. Extbenal Self- unvarying ciirrent of one Inter- 

Imduotanoe. natioruil Awpere under an oluotrical 

Internal Voltage. Tho actual o.m.f. pressure of one International Volt. 

generated in tho armature of a Equal to 1*00043 true IFoW. 
machine without deduction of the Intemode. See Antinope. 
potential drop when a current is Interphone. Contraction for Inter- 
fiowing through it. communicatio7i Telephone. 

International Ampere. The value Interpolator. A form of lic(ienerative 
of an unvarying ouiTont which, Repeater for rotniiiHiiiitting HignalH 

when passed through a silver over a long cablo rocoiv<»d through 

voltameter of specified form, do- a nday in a chuiror f()rni. 

posits 0*00111800 grammes of silver Interpole. See Commutating Pole. 
per seoond. Equal to 0*09991 true Interpole Motor. A motor fittod with 
amporo. See Inteenational Oormnuiating Poles. 

Units. Intermpted Continnons Waves. Mod- 

International Oandle. Tho recog- ulatad Key-Co7btroUed Continuous 

nised unit of Luminous Intensity, in which tho audio-frequency 

adopted by agreement between modulation consists of periodic 

tho Standardising Laboratories of intermption. 

Great Britain, France, and the Interrupted Current. A current which 
U.S.A. Equal to the value of the is periodically interrupted, but does 
French Bougie jDecimaZe, 0*104 of tho not change its dirootion and is in 

Caroel Lamp, 1*11 of the Hefner that sonHe a “direct current.” 
Lamp and 0*98 of the old English Interrupted Ringing. Power Ringing 
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brokea up into alternate periods 
of ringing and Hilenco by a power- 
driven commutator. 

Intermpter. An apparatus for pro- 
ducing a rogular periodic inter- 
ruption of a current ; e.g. os 
required for the primary circuit 
of an Induction Coil, 

Interrupter : Atonic, Automatic, Cald- 
well Electrolytic, Hammer, Mer- 
cury, Motor-driven, Binging, Simon, 
Welinelt, Atonio Intmu- 

BUPTHB, AuTOMATIO iNTKRTtUPTER, 
etc. 

Interruption Cable. A short length 
of cable lined in ro pairing overhead 
lines, etc., which is connected 
aoTOHH tho Hpnn to bo worked on 
before tho linos in question, are cut. 

Intersheath. A metallic layer such 
as a lead tube at an intormodiate 
point in the insulation <»f u cable 
to control tho voltage gradient in 
the dielectrio by being maintained 
at a definite intermediate pressure 
by connection to tranKforriier 
tappings or otherwise. 

Intertiack Bond. A conducting con- 
nection lK3tW('on rails of soparute 
tracks on olootrio railways and 
tramways. 

Intervalve Coupling. Any mothod of 
coupling thennionio valv(*s in cos- 
oodo so that tho ournnit variations 
in tho i>lato (orcuifi of one valvo 
Toappoar as v<»ltag(» variations on 
the grid of the noxi.. Sco Inteu- 

VALVl:: TllA^fH^'01lMIi:K, ItEHISTANOU- 

CAPAOrrANOKOouPLiNa, and Tuned 
ANODM CoiTPIilNU. 

Intervalve Transformer. A trans- 
former for coupling Thcrmwnic 
AmpUfirra in Caacado. 

Intrinsic Brightness. Hoc Intrinsic 
Brilliancy. 

Intiinsio Brilliancy, 'i'ho Hrightnp^a 
(candle power oiiiittod iior unit 
projooted area in a i)artioular 
mroction), of u source iteulf omit- 
ting light. 

Inverse Current. A current induood 
by tho ooHsation or diminution 
of a neighbouring ourront or Bold ; 
i.e. in a contrary din^ction from 
that induced by tho eHtal)liHhmeut 
or inorcaso of such a curnmt or field. 

Inverse Power Factor. Tho n'ciprocal 
of power factor {i.o. sec m) forming 
a oonvouient multipliur for con- 


verting kilowatts into kilovolt- 
amperes, and giving the proportion 
of wattless current. 

Inverse Speed Motor. A motor which, 
if no adjustment of the oircuiit ia 
made, decreases in speed as the 
load increasoH, and vice versa. 
Inverse Tme Element, Time Lag, or 
Time Limit. A time-lag arrange- 
ment in a circuit-breaker, etc., 
whereby the time elapsing between 
the attainment of the specified 
conditions of overload, etc., and 
tho operation of tho breaker is 
ro uglily inversely proportional to 
tho magnitude of the overload, etc. 
Of. Depinitb Time Lao. 

Inversion, Thermo-Electric. See 
THEEMO-ELEOTjaio Invebsion. 
Inverted Arc Lamp. A direct 
current Aro Lamp, arranged with 
the positive carbon above the 
negative carbon in order that the 
greater part of the light, coming 
from the crater, shall be directed 
upwards as required for indirect 
lighting. 

Invert^ Brush Contacts. A form of 
laminated switch contact in which 
tho laminations are carried on the 
fixed, instead of the moving, ele- 
moni. Usually so arrsuiged that 
the forces due to the current tend 
to inorooso the contact pressure. 

Inverted Dynamo. See Undebtyts: 
Dynamo. 

Inverted ** L ” Aerial. An aerial con- 
sisting of one or more horizontal 
wires, to which connection is made 
by a vertical wire at one end, 
having a certain amount of direo- 
tivo ofioot, the signals being strong- 
est in the direction of the horizontal 
wires. Cf. “T” Type Aeriaij. 

Inverted Line Circuit. A compensat- 
ing circuit contain ing a suitable 
combination of inductances, oapa- 
citanc'.os, and resistances used in 
wireless transmitting stations to 
minimise distortion produced by 
telephone linos over which relayed 
transmissions are received. 

Inverted Machines. Machines such 
as induction motors, synchronous 
motors, etc., in which the supply 
current is taken to the rotor 
instead of to the stator. A oon- 
struotion sometimes used in 8yn~ 
dhronoua Induction Motors, 
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Xnvexted Bectifilec. An apparatus to electron jet whore it contaixia 

supplied with direct current heavy ions and is not composed 

and delivering alternating current. purely of electrons. 

Inverted BepnMon Motor. A form Ionic Medication. See Msdioal Ion- 
of repulsion motor in which the isation. 
single phase supply is taken to the Ionic Mobility. See Mobility. 
armature through the brushes, Ionic Mobility* Specific. See Speouio 
and the field windings are short Ionio Mobility. 
circuited. lonic Transmitter. See Cathodo. 

Inverted Rotary Converter. A Ro- phone. 

tary Converter used to convert from Ionic Speed or Velocity. The velocity 
alternating to direct current. of Migration of the Ions in an 

Inverted Vacuum Tube. A thermionic eleotrol^^, different for anions 

valve used for voltage reduction and cations and for different sub- 

power amplification by using the stances. See Mobility. 
plate circuit as a high voltage input Ionic Valve. Any ai»ptiratus using 
circuit, and the grid circuit as the the properties of iunisc^d gases or 
output circuit. liquids for tho con version of the 

Inverter. A term sometimes used nature of a curi*ent, e.g. as a 

for an Inverted RecHfiert partiou- Rectifier or Inverter. 
larly of the thermionic type. Ionic Wind. A stroain of air pro- 

Inverter, Speech. See Speech ducod at a shnrjily pointed portion 
Invebtee. of a charged conductt>r wliero the 

Involute Connections. BtUterfiy and density of the charge is high, due 

other armature End Connections of to repulsion of ions wliich collide 

a curved form. with uncharged molociilos, swtHip- 

lodide Accumulator. See Halogen ing the whole away togi^thor. Also 

Acoxtmulator. known as Electric Wiml. 

Ion. A minute dissociated portion Ionic Wind Voltmeter. An iiiHirunient 
of a substance carrying a positive for measuring high voltago by 

or a negative charge. Used (l) of observing tho change in n^sistiuico 

the dissociated portions into which of a filament boating a point tcr- 

moleoules split up during electro- ininai caused by bho cooling ('ff<'ct 

lysis. See Anions and Cations ; of tho loibic Wind produc('d. Soo 

and (2) of constituent dissociated alsu Thermo- Electrostatic Relay. 

corpuscles into which gases split up Ionics. The soionco of the properties 
when ionised ; the positive and and movement of ions, 

negative ions having respectively Ionisation. Dissociation of molecules 
a deficiency or an excess of Elea- of a gas on an electrolyte into ions, 

irons. A current through an ionised causing it to Ixicomo more conduct- 

gas consists of processions or ing. In tho case of a gas, this can 

streams of electrons detached in be done by the action of ultra- 

this way. See Positive and Nega- violet light and certain rays from 

TiVE Ions, Migbation op Ions, radioactive materials, by diolootric 

Ionisation, etc. stress and somo forms of electric 

Ionic Beam. See Ionio Jet. discharges, and by flames and 

Ionic Ourrent. A current through a incandescence. See also Medical 

gas carried by ions or electrons. Ionisation. 

Ionic Focusing (in a Cathode Ray Ionisation Chamber. An instrument 
Tube). Control of the conoontra- for gauging tho intensity of “X” 

tion of tho electron jet by altera- Bays by measuring the degree of 

tions of tho p.d. and filament ionisation of a gas. 

temperature, which affect the Ionisation Current. A ourrent through 
radial electrostatic focusing field, an ionised gas due to ionio streams, 

automatically produced by the See Ion. 

aooumulation of positive ions, due Ionised Gas Detector. Detectors of 
to their superior mobility; also electric waves of tho vacuum tube 

called Gas Focusing. oscillation valve or thermionic tube 

Ionic Jet. An expression preferable type. 
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Ionosphere. Tho 'ivholo ionised zone 
of tho upper rttrnoaphero includinj^c 
the Kennelly-HeaviaidB and 

jBJji) and tlxo Appleton and ^ 2 ) 
Layers. This ionization is prob- 
ably duo to ultra-violot radiation 
from the Huii. It is roflocbion from 
the ionas[)hor<' wliicli roiulors iwjcop- 
iion by Ioujj: and miidium waves 
over imioli longer distancoH })oaHibl<j 
by night than by day. Tho atruo- 
turo of tho ionoH^)hortJ is consider- 
ably alh'c.Uul by inagnotic storm 
conditioiw. So«) also Kadino and 
SiCll* UlSTANn*!. 

122 Drop. Tho voltage drop due 
to resistance in a current-carrying 
conductor ; proportional to the 
current (/) multiplied by the 
resistance (22). 

PR Loss. The power loss in a 
curi*ont-oarrying conductor due to 
its resistance, proportional to the 
square of tho current {P) multi- 
plied by the resistance (22). See 
CoppEa Loss. 

Iridiam Lamp. An early form of 
incandescent lamp with a fila- 
ment’* of iridium wim. 

Iron (El<*ctric). A fiat iron for do- 
mestic laundry anil other uses 
hoatod by passing a current through 
resistances in the body of the iron, 
by a fli'xible cabl(». 

Iron Losses, 'riu* iiortion of tint energy 
losses in electrical inacliines, appar- 
atus, etc., due l.o Eddy Currents 
and Hysteresis in tho iron cores 
forming the magnetic circuit. Of. 
Coppicii Losses. 

Iron Tester, Differential. See DiFirKR- 

ENTiAi. Iron T’ ester. 

Ironclad Dynamo or Motor. An i^arly 
name for a <lynaino or motor with 
inwardly projecting poh^s so that 
tho yok<^ forms a <'.ivhu Hurrouiiding 
tho wliole machine. 

Ironclad Electroma^et. An elec- 
tromagnet in which tho ndurn 
inagmM.le cirenit is forrmul by 
a tube of iron covering the 
winding. 

Ironclad Switchgear, etc. Switchgear, 
etc., in winch the live part^ are 
eniirt^ly covtu'ed in hy iron otMings. 

Ironless Armature. A machine such 
as MoiiK' of the oarlu^r alhiriiatoru 
in whi<^h the armature was entirely 
without an iron core. 

13— (T.5at'3) 
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Ironless Cirouit. A magnetic circuit 
entirely without iron. 

Irradiation. Exposure of a body to 
“JIC” Rays or other radiation, 

Irregalarity. This term is sometimes 
xised in connection with rectified or 
other pulsating current for the 
ratio of tho alternating bo tho mean 
direct ooniponont. 

Irregularity, Cyclic. See Circnio Ir- 

REOULARITV. 

Irregularity Factor. The ratio of 
tho Hjined variation to tho mean 
spood, during ono revolution, of 
a generator driven by an engine 
of unequal crank effort. 

Irwin Hot-Wire Oscillograph. See 

Hot-Wirm Osoilj-oquaph, 

Island Fnmaoe. A form of arc fur- 
nace for tho Fi.vation of Nitrogen 
with a fixed cik'ctrodc surrounding 
a rotating olcotrodc. 

Isle-oI-Man Connection. Soo Zig- 
Zag Connection. 

Isoohronism. Tho running, exactly 
in step at equal spiked, of two 
shafts, oto., suoh as those of the 
solocting dovicos in somo forms of 
printing tolograph systoms, where 
tho sending and receiving appara- 
tus is kept in sboj) by periocUoal 
correcting current Impulstis, or in 
general tlu^ iM»rl‘ormane.o of ndatful 
funetionH at tlm saiiu^ H|K«id. 

Isochronous Circuits. Circuits having 
the same natiural period of oscilla- 
tion. 

Isoclinals or Isoclinic Lines. Linos 
on a magnetic map passing through 
points of o(pial Dip or Inclination. 
Cf. Aoi.inio Lines. 

Isodynamic Lines. Linos on u mag- 
netio ma]), passing through points 
of u(pial h()ri/.oiit>al coiiiporiont of 
tho earths inagnet.ic field. 

Isodyne Reception. A system of 
wiroUw reeept.iou I'lnploynig bigrid 
h.r. amjilifying valves m such a 
way that the curnmls in tho two 
grid circuits e.ompeiisale any Uui- 
<loncy to Hclf-oscillntion. 

Isogonals or Isogonal Lines, liinc^s 
on a magnetic map passing through 
points of (M|iial J)v.clin(ition. Of 
Agonio Lines. 

Isolated Generating Plant. G<uiora- 
ting plant for giving a supply for 
oloctric light or power to a house 
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or establishment independently of 
any public supply system. 

Isolated Phase Switchgear. High 
tension switchgear in which the 
apparatus in each phase is in a 
sex>arate cell or oubicle. 

Isolating Links or Isolating Switches. 
See IsoLATOBS. 

bolating Transformer. A transformer 
used between the output terminals 
of the loud speaker or receiving 
telephone to avoid direct connec- 
tion with the high tension circuit. 

Isolation. In English, the term 
** Isolation ** is not used (as it is in 
some languages) for Insulation, but 
means di^onneotion from the rest 
of the circuit, usually at a time 
when no current is passing. 

Isolators. Links for simple switches 
for disconnecting parts of a circuit 
from the live conductors adapted 
for use only when no current is 
passing. 

Isoperm. One of a group of special 
alloys of nickel, iron and copper or 
aluminium used for cores of 


inductance coils on account of the 
small variation of permeability and 
good magnetic stability. 

Isotopes. Varieties of an element of 
the same chemical properties and 
atomic number, but with a nucleus 
containing a different number of 
mass units but tho same atomic 
charge. Many as usu- 

ally occurring, have been found to 
consist of a mixture of isotopes 
with different integral mass num- 
bers. 

Isotropic Conductivity. Conductivity 
of a body which is the same in 
every direction therein. Cf. Aniso- 
TBOPio Conductivity and Unila- 
TBBAii Conductivity. 

Isthmus Method. A method of sub- 
jecting samples of material to 
very high magnetic inductions for 
testing purposes by causing thorn 
to form a narrow nt^ck in the 
magnetic circuit of an eloctro- 
magnotio of large dimensions. 

I.T.E. Ciionit-Bre^ker. Soo Inverse 
Time Limit. 
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J, Abbreviation for Joule i Ryinbol 
for Jntctusity of Magnetisation. 
Jabloohkofl Candle. A primitive 
form of arc lamp without inochan- 
isni, connisting of two carbon rodn, 
side by uido, Hoparatod by planter 
of Paris, ho that the arc playt^d 
across their tips. To avoid un- 
equal carbon consumption, alter- 
nating currents only were employed 
and the arc onuo extinguished by 
a Itunporary interruption of current 
could not be n'starb'd. 

Jack. Th(‘ roceptaole on a tedephono 
or telegraj)!! swilehboard, <‘to., pro- 
vided with a imdallic bush and 
several contact springs iMdiind the 
board for making contact with a 
plug attached to ailexiblo cord, Uio 
various parts of the plug making 
contact with the dilTeront springs 
and also sefiarating contact.s nor- 
mally existing betwei'n the Hjirings 
oriclosing contaets normally o|Hm. 
(Formerly sometimes called tiwitch^ 
tSprinys.) 

Jack: Ancillary, Branching, Break, 
Five Point, Multiple, and Test. 
See ANdinuARV Jaok, IJiiamuhno 
Jack, etc. 

Jack Shaft. An in !.< wined iab) shaft 
in idectrio loeomotivos of the side 
roll tyiie, carrying the cranlcs from 
which the wheels are driven 
through coiUKtcting rods and 
coupling rods. 

Jack Strip. A number of jacks made 
u]) Huh' by Hid«i into a strip for 
mounting in c»)mpa(;t rows on a 
t4^1ephone switchboard. 

Jackson Tube. An early form of 
“ X ” Hay Tube, with iiudiiied 
aiiticathode in which a c«»neave 
cathodi' was intnxineed t.o focus 
the eathode rays, Init an auxiliary 
anoile was not employod. Of. 
OuNOKiiAoii Tunic. 

Jacobi’s Unit of Resistance (Jacobi 
Etalon). A resistanee unit pro- 
posed in 18‘IH, iHungthal of a copper 
wire weighing a2*40:t2 grammes. 
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761*976 mm. long and 0*667 mm. 
in diameter. 

Jawiming (1) Tho sending of disturb- 
ing wireless messages or wavos to 
intorfom with Iho i-eception of 
another message, as in tho opera- 
tions of Hoots in war time. (2) In- 
ttwferonco du(» to any signals other 
than thoHO it is desired to receive. 

Jandus Arc Lamp. A form of vortical 
carbon JUnclosed Flame Arc Lamp, 
with spoeial arrange mouts for giving 
a circulating movi'inont to tho en- 
closed gosos to avoifl deposit from 
tho fumes on the globe. 

Jar. A practical unit of electro- 
static oapacuty n.sed in tho British 
Navy, equal to 1/1)00 iiiiorofarad. 

Jar, Electric or Leyden. Si'o JLuydkn 
Jak. 

Jars, Syntonic. See Syntonto Jaus. 

Jet Wave Rectifier. The equivalent 
<»f a commutator rectifier formed 
by pairs of stationary oommutator 
segnumtH upon which a jot of 
mercury impinges. Part of tho jet 
carries an ali.ernat.ing current of tho 
same frocjuency of tJie sujiply, and 
is in a strong d.c. fiiJd so that it 
is deflected from skIo to side and 
thus maki'H contact albirnaUdy 
with tho two seginonts. 

Jig. A tiOrin used by hoiik^ writers 
on wireless telegraphy to signify a 
singlo train of darnp4Ml oseillations. 

Jigger. A high fn-ijiu'iiey trans- 
foriiier as used in llu^ a(>rial circuit 
of a wireloss transmitting oqiiip- 
mezit. 

Jockey Relay. A jlelic.atH^ relay of I ho 
moving coil types used in cable 
14 Jegrapliy, aut.oinntically eorn>ctied 
for stray ixirtli e.urnmiw by an 
arrangi'inont analegous to a shift- 
ing zero in wbiidi tb<i “fixed” con- 
tacts are eausixl to drift, or ehange 
thoir position according to the 
earth ciirnuiliS. 

Johnsen-Rahbok Effect. Soe Klko- 

TIIOHTATIO AOIII'ISION. 

Johnson Noise (in Wm-less Koisuvors). 
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A backgrouad noise due to thermal 
electron agitation in grid circuits. 
Cf. Shot Efhegt. 

Joint : Butt-Welded* Cable* Lead 
Sleeve* Magnetic, Mechanical, Non- 
tension, Scarf, Sealing In, Sleeve, 
Soldered, Spliced, Straight Through, 
Tee, Tension, Twisted Sleeve, and 
W^ded. Soe Butt-Welded Joint, 
Cable Joint, otc. 

Joint Box. A box, usually of oast 
iron (but sometimes, as in the case 
of single core a.c. cables, of non- 
magnetic material), into and out of 
which cables are led, containing a 
cable joint or joints ; sometimes 
filled up with compound. ^ 

Joint Testing. Tests of joints in 
conductors, cables, etc., required 
to be made to ensure that the 
joint is not inferior to the rest 
of the cable in (1) mechanical 
strength, (2 ) electrical conductivity, 
and (3) insulation. 

Jointing Chamber. An underground 
chamber into which cables are led 
through ducts, and where joints 
can be made. 

Jona’8 Method. See Gbaded Cable 
(!)• 

Joule (J.). A “practical” unit of 
ener^ usually applied to the 
measurement of heat developed by 
a current; being the quantity of 
energy developed from the ex- 
penditure of one watt for one 
second, i.e. 10^ C.G.S. electromag- 
netic units. Equivalent to 10"^ ergs, 
0-239 Calories, 0-00094 B.Th.U., 
0-73766 ft.-lbs., or 0-277778 kWh, 
(named after J. P. Joule, 1818- 
1889). 

Joule ^ect. The heating efiect of 
a current passing through a resist- 
ance. 

Joule’s Law. The heat developed 
by a current in a circuit is propor- 
tional to the square of the current 
multiplied by the resistance and 
the time. (/*i2i. Joules.) 

Jump Spark. A spark discharge be- 
tween two conductors, at a con- 
stant distance apart, at a voltage 
sufficient to allow the spark to 
“ jump ’* across. Cf. Wipe Spark. 
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Jumper. Any cable or wire, usually 
flexible, used to make a temporary 
or permanent connooiion botweon 
two conductors, but nob taking 
mechanical tension. 

Jumper Gable. A flexible cable con- 
necting two Coupler Plugs. 

Jumper Head. See Coupler Plug. 

Jumper Receptacle. See Coupler 
Socket. 

Jumper Wire (in Automatic Tele- 
phony). A temporary connecting 
wire in a Oroaa-connection Field 
during repair or roarrangomont of 
permanent connections. 

Jump-Over Distance. Soo Skip 
Distance. 

Junction : Thermo-Electric. Soe 
Thermo -Elegtrio Junction. 

Junction Box. See Joint Box. 

Junction Calls. Calls made or re- 
ceived at a telephone exchange 
over a Junction L%ne. 

Junction Circuit. (1) A oirouit at a 
telephone exchange connected to 
a Junction Line. (2) Such a circuit 
together with a Junction Line. 

Junction Key. A key on a telephone 
switchboard for signalling through 
a Junction Line, 

Junction Line. A telephone line from 
one exchange to another, in the 
same district. Cf. Toll Line 
and Trunk Line. 

Junction Line : Incoming and Out- 
going. See Inooming Junction 
Line and Outgoing Junction 
Line. 

Jimotion S^ector (in Automatic Tele- 
phony). A Selector responding to 
the cm-rent impulses of the Ex- 
change Code in a oall dialled, the 
function of which is to make con- 
noction through a vacant junction 
line between a Fvrat Selector and an 
appropriate Thousands Selector in 
the wanted exchange. 

Jnnsmer Acoumnlator. A variety of 
nickol-ciwliniuin Accwnhulator with 
alkaliiif» elocti-olyl^. 

Jute Insulated Gable. Cables in- 
sulabtid with impregnated juto, 
with or without load covering 
and armouring ■ used for pressures 
up to about 2,000 volts. 
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K. Syinl)i>l for Liiminoffifif Factor; 
ami for Modulation FcrcoUaijo. | 

Kf. Syinbol f«ir Form Factor, 

Jo. Symbol for (UrupHntj (Uu'jfflcic.nf. 

Kapp Coetlicient. A cooHlciont do- 
ponding upon t ho wavo form, pitch 
factor ami Hproatlin^jf factor of an 
alternator by whicli tlu» niiml)or of 
turns in soru'fl miiltipliod by tlio 
flux and dividi'd by 10“ has to bo 
multi])! it‘d to obtain tlu' virtual 
vnltaj^o (iiainocl aft or Qisbort 
iCapp). 

Eapp Line. A unit of ma^notic flux, 
formerly ('mployod in dynamo 
dosipn, <'qinval<'nt to 0,000 O.G.S. 
units, in order to avoid dividing 
by 60 to rodiico tho H]>ood to 
revs, pf'r hoc. iiiHb‘ad of revs, por 
min, 

Eapp Vibrator, A Phase Advancer 
for coimootion to tlio slip rinj; 
circtiit of an imluction motor on 
tho ])rinci]tlo tliat a loading o.rii.f. 
is fTioioratod in a conductor 
allowed to H\vln;» freely in an 
altonuUin^' iioNi, consiKtin^ of a 
small <liamet(*r armature with com- 
mutator, for eaeh phase', allowed to 
rociiereeate' fns'ly m a continuouH 
current tie'ld. Cf. Kkoupkratow. 

Eappa (l<) eymlml for Prrmidiritf/ 

(ilirlrrli-M 

EaroluS Cell. An apparatus eapahh^ 
of iH'ni;' used as a Iqdd. I’e'iay de- 
pondin|4 uptai the variation of tho 
polarisiiiK powe-r of ewTlain liepiids 
m a iiiaUM<'t ie* fie ld. 

Earolus System of Phototolofiraphy. 

Asysteaii eif pimieiU li'p.raidiy in utn» 
em i liee ( ’«inl me-iit in a ])he)te>- 

eb'clrie* e-ell ih use-d in the' trails- 
niitteu* anel ei. Krrr (^rll in thee 
re'Oe'iVeT, e'oiieiele'rable use' Immiij.' 
made' eif I lie'i'ioieiMM* ampiilie-at ic»n. 

Eal^ions. Eation.s, Eathode, etc. 

Se»0 (lATineiNM, (’ATie)NS, (’.ATUODK, 
etc. 

Ec. Abbn \ lat leii for hilocpcU s per 
serood. 

Keeper A pe e-o eif iruu, e'emimemly 


[Eel 

used across tho ])e)los of a permanent 
horseshoe rna^neet, to oeiinploto the 
circuit when tho magnet is not 
in use, MO os to avoid tho solf- 
doinagnetising olToct of leakage 
liims. 

Eeller Furnace. An e)lootrio furnace 
for iron smelting, otc., in which 
tho heMit.ing edh^ot is produood 
partly by the i f>asHage< of tho curmut 
through tlm charge itself from car- 
bon eleectrodes and partly of arcs 
betwiHin tho ole'CtrodoH and the 
charge. Of. Auo and Jnj>ijotion 
Kuunacbs. 

Eelvin. A name proj^osod by the 
Beianl of Trado (in 18022), for the 
oornmoroial unit of energy, one 
Kihwatt-Hour or ono Board of 
Trade Unit. (Named after William 
Theunson, Lord Kelvin, 1824-1907.) 
Eelvin Absolute Electrometer. See 
Aase ) I .iTTi'j lil muoTiu )M btid r. 

Eelvin Arrival Curve. Soo Aruival 

fhl IIVK. 

Eelvin Balance. See Amimcrb Bal- 

ANOB, OoMI»OHrTB BaLANOW, CtC. 

Eelvin Bridge. A method of nioosur- 
iiig le»\v jDHiHtancoH in which tho 
pe>U‘ntial dreipw produced by the 
same) curront in tho niRiKtanoo 
nnde'r teist anel in a standard le>w 
resistance Hliele wii*e aro l>alaneu'd 
i».naiust e'SM’li otlii'T, alse) ealleel 
/hinh/r liridtjc. 

Eelvin Compass. A feirm of hIuii’h 

coiii]>ass inlreMlue'.c'el by Le>nl Ked- 
vin willi a parf ie-ularly light oanl, 
a numbi'r e)r slie>rt paralli'l lU'eiellem 
hnlel by silk eeinln anel ed.lie'r H[)emial 
fe'atiire'S. 

Eelvin Effect. Se>e' 'riioMsoN hlKKinoT. 

Eelvin Marine Galvanometer. A 
e'oinpaed. form or se'iisit.ive meiving 
inagiK't re'lli'e'ting galvanometer for 
submarine' eable weiric. 

Eelvin Quadrant Eloctrometor. Heo 

G U A I > U A NT 10 1.I'K ITUOM KTB It. 

Eolvin's Law. 'riie' Hlat.eMient that 
the iiieist e'e.e>Me>mieal Hi/.e of cein- 
elueM.e>r f e> i-mpleiy feir Ji f ransmissiem 
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line, eco., is that which makes the 
annual cost of the energy lost in 
the conductor equal to the interest 
and depreciation on its initial cost. 

Kenndly-Heaviside Layer. The lower 
section of the lonoaph&re or ionised 
layer in the upper atmosphere, 
between which and the earth’s 
surface the waves used in wireless 
communication follow the curva- 
ture of the earth, owing to being 
reflected or refracted thereby. Now 
regarded as boing divided into 
the layer about 100 km. up 
and the layer existing during 
daytime about 130 km. up. There 
is, however, some variation in the 
heights. See also Ionosphere and 
Appleton Layeu. 

Kenotron. The name given to an 
early form of two -oloct rode ther- 
mionic valve tube for use as a 
rectifier, having a high enough 
vacuum to depend on a fiill 
electron discharge. 

Kerr GelL A light relay used in 
phototelegraphy, etc., depending 
lor its notion on the JBllectrostatio 
Kerr Effect, 

Kerr Effect. The rotation of the 
plane of polarisation of plane 
polari.sed light when reflected from 
the pole of a magnet. The angle 
of rotation is proportional to the 
intensity of magnetisation. 

Kerr Effect, Electrostatic. See 

Eleotaostatio Kebb Effeot. 

Kerr’s Constant. The number, vary- 
ing for different wavelengths and 
for different materials, by which 
the intensity of magnetisation has 
to be multiplied to give the angle 
of rotation forming the Kerr 
Effeot. 

Kettle (Elootrio). A kettle for elec- 
trical heating of water usui^lly with 
a heating unit in its base and somo- 
tirnos provided with an automatic 
arrangement for cutting off the 
current when the kettle becouic's 
empty to prevent damago by 
overheating. 

Kew Pattern Magnetometer. A 

delicate form of reflecting magneto- 
meter with photographic self- 
recording arrangements to keep a 
oontinuous record of the changes 
in the earth's magnetic fleld. 

Key. (1) An apparatus for opening 


or closing a circuit by hand or 
otherwise at will, as for signalling 
purposes, usually of the class in 
which the contact rnombor is flexed 
and not pivoted. (2) A piece of 
metal fitting in a groove for locking 
two bodies, such as an armature 
and a shaft, together to prevent 
relative movement between them. 
(3) A Slot Wedge. 

Key : Armature, Back Contact, 
Charge and Discharge, Cironm- 
terential. Clearing, Double Current, 
Firing, Increment, Junction, Listen- 
ing, Meter, Mixing, Morse, Party- 
Line Binging, Register, Reversing, 
Binging, Short-circuit, Signalling, 
Single Current, and Speaking. See 
Abmatxtbe Key, Back Contaot 
Key, eto. 

Key-Holder. A lamp holder con- 
taining a switch. 

Keying. Arrangomonts in wireless 
telegraphy for breaking up trains 
of waves into morse signals either 
by interrupting thorn" altogether 
when the signalling key is roloasod 
or making an alteration in fre- 
quency. 

Keyless Binging. Ringing of the 
tolephono bull at a dist>ant station 
by making connection to the line 
without tlio USD of a separate key. 

Key-Sender. An appiianeu fur the 
control of auLoniatio t-<»lophoiio 
appmuitiis by ib'pruHsiiig knyH. 

Key-Set Call Sender. A Galling 
Device actuated by lu^ys. 

Key-Smteh. A swit-oh ti.cUiated by 
turning a small flat handle rtwom- 
bling that of a koy, oh often fitted 
to lampholders. 

Kicking Coil. See Choking Coil. 

Kilbnm Scott Furnace. A three- 
phase arc furnace for tho Fixation 
of Nitrogen. 

Kilo-. Prefix moaning a thousand 
times, e.g. kilovolt, a thousand 
volts. Abbreviation : k. 

Kilo-Ampere Balance. A Kolvln cur- 
rent balance having a range of 
from 25 to 2,500 amporos. 

Kilo-Calorie. See Calobte. 

Kilocycle. One thousand cycles. In 
wireless telegraphy, etc., it is often 
more convenient to specify fre- 
quency in kilocycles per second 
instead of wavo-Iongth in metres. 
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especially whom considering ques- 
tions of iniorferonce of stations of 
only slightly different wave-length. 
Their frequencies should differ by 
at least 10 to 15 kilocycles per 
second. The frequency in kilo- 
cyclos per second equals 300,000 
divided by tho wave-length in 
metros. 

Kilohertz. A proposed unit of fre- 
quency equal to one kilocycle per 
second. 

Eilohm. Abbreviation of Kilo-ohin, 
1000 oliitis. 

Kilo-Line. A unit of magnetic tlux 
somotimos used in dynamo design, 
etc., equal to one thousand C.Q.S. 
linos or Maxwells. 

Eilovar. I’raetieal Unit <tf llvacHm 
PiiW<\r tajual t(» 1000 reaetivo 

v<ilt aMi|M'res. 

Kilovaxhour. looo r(«ietiv<» volt- 

amix'n^-liours. 

Kilovolt. (hV.) One thousand 
volts. A unit oft^m used for 
ex]UfSHing voltages of lut. trans- 
nuHsion lines, tost jin'SHiires for 
insulators, idc. 

Kilovolt-Ampere. (kVA.) A unit 
of A pparmt Power used in rating 
alternators, etc., being 1,000 Volt 
A m perrs. 

Kilovolt- Ampere-Hoar Meter. A motor 
integrating tho kibivolt ainpem- 
houix supplii'd to a (Mnniit. 

Kilowatt. (kW.) Tho unit of 
electric jsiwor generally used for 
rating eleetrioal maeluiu'ry am I for 
othiT firactiisal purpiisos ; ecjual 
to 1,000 watts. Kqui valent to 
1-34 h.p. 

Kilowatt-Hour. (kWh.) The unit of 
('leiit.noal eiuTgy usually employiul 
foreonimen'iul purpnsi's, iMungthut 
which hoiH passed in a circuit wluui 
an average of one kilowatt has 
boon passing for one hour or its 
equivalent. (.Alee ealliMl Ihe Hoard 
of Tnule Unit ami the Kelvin.) 
Kilowatt-Hour Meter. A mehw inte- 
gniitiiig the ])ower siipplii'd to a 
circuit, i.e. measuring the energy 
supjilied in a given time in kilowatt 
hours. 

Kinescope, 'riui r<'pro< hieing anpara- 
tus in the form <’atlmiU« ray 
telifvisioii in wlneh the amplifi<*d 
roceiveil signal impulstis vary Ihe 
strength of an eleetroiilatically 


focused olootron beam which is 
caused by suitable deffeoting coils 
to scan a fluorescent scroon in 
synchronism with tho scanning 
iKjam in tho tninsmittor (seo 
looNOSoorifl), rendering it luminous 
in proj)oi*tioii to tho light falling 
on to the transmitting suri'ou. 

Kipp Oscillations. High-frequency 
oscillation with a largo ]X)rcentago 
of harmonics and an almost tri- 
luigular wave form. 

Eirchhofi’s Laws. (1) At any point 
whore circuits branch from one 
another the algebraic sum of tho 
currents meeting at that point is 
zero. (2) Tho total o.m.f. in a 
circuit is equal to tho sum of tho 
rosistanoos of its various partis 
multiplied by tho current in 
tho circuit. 

Kirkifier. I^opular name for a ther- 
mionic valve det<iCtor syaiom, using 
tho valvo as an anodo rectifier with 
tho space charge neutralised by a 
positive Grid Bias. 

Ejellin Furnace. An oloctric Jn- 
duction Furnace without terminals 
in contact with tho charge, in 
which tho charge forms tho secon- 
dary of a transformer and tho 
heating offoot is duo to tho powerful 
currimts induced in it. 

Klaxon Horn, i^ee Hoiin’ (lillootrio). 

Elirr Factor. 'I’lm ralio l)<»l.\v<*on t.he 
r.m.s. value's of tho fiindarnoiitai 
wav(' ill ail osi'.illatioii to that of 
tlic liarinoiiM'S prcsoiit. Hoc tlu- 
ifli''irnui';NT oi*' Ndn-uinkau Dis- 

TOUTlON. 

Elydonograph. An instriumuit for 
the recording of surges in triiiis- 
misHion syslems, etc., dopi'iiding 
on the* photographic reproduction 
of LiehU'ulMirg ligures on a moving 
film. 

Knee (of Magni»t.isation (hirve). See 
Maunktisation (Uiuvk. 

Knife Switch. A switch in which 
ihe moving ]>art is a bliulo, like 
that of a kiiifo, pivoted at one 
end and with an insulating handle 
at the othi'r. This completiw the 
ein'.uit hy being inserted bettweon 
a pair of Hi)ring contiwits close 
iogethiw, one terminal being con- 
nected to the ])ivot. An altoma- 
tive set t)f spring ooiilaots converts 
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it into a Double Throw Switch and 
several blades oan be coupled to 
one handle to make Double and 
Triple Pole SwUchee. 
nowles CelL A oell for the produc- 
tion of hydrogen (and oxygen) by 
the electrolysis of an ^kaline 
solution. 

Eoepsal Penueameter. An instru- 
ment for measuring the permea- 
bility of an iron or steel bar» in 
the form of a moving coil instru- 
ment, in which the sample in an 
exciting coil forma part of the 
magnetic circuit. The deflection of 
the moving coil by a known curront 
is the meeeure of the Induction. 

Eohlrausoh Bridge. A Wheatstone* e 
Bridge with alternating current 
supply and a telephone receiver 
instecbd of a galvanometer. Suit- 
able for measuring resistemoe in 
which a back e.m.f. is present, 
etc. 

Eolster Direoiion Finder. See Wxas- 

LEsa Dibbotion Finder. 

Eom System (of Phototelegraphy). 
A system of Phototelegraphy, em- 
ploying, in its original form, a 
transparent original, every part 
of which is traversed by a beam 
of light modifying the resistance 
of a selenium or other light sensitive 
oell and thus causing modulation 
of the line current according to the 
density of the portion of the original 
passing. These modulations con- 
trol a shutter by an arrangement 
similar to an Einthoom String 
Galvanometer which causes corre- 
sponding variations in a beam 
falling upon tho synchronously 
moving fllm in the receiving appar- 
atus. In another form of tlie 
system a metallic original in relief 
is employed with which a metal 
stylus makes contact when it 
passes over a raised portion. 

Km a symbolformerly frequently em- 
ployed in tele^aphy for the product 
of the capacitance and resistance 
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of a cable or line, upon the recipro- 
cal of which the working speed 
(words per minute) depends. The 
expression OR is now more com- 
monly used. 

KR Law. See OR Law. 

Ktdmer (Motor) Control. An econom- 
ical method of obtaining spood 
variation in an induction motor 
for rolling mill drive, etc., by oou- 
neoting to the slip rings an auxiliary 
three-phase commutator motor, 
coupled to the same shaft, wliich 
utilises the energy that would 
otherwise be wasted in rusistanoes 
in the rotor circuit. In some oasew 
a direct current motor driven 
through a rotary converter takes 
the place of the three-phase com- 
mutator motor. Cf. ScHBRBnj.s 
System. 

Erarnp Cable. A particular form 
of continuously loaded telophono 
cable, in which a ribbon of high 
permeability material is wound 
around the core. 

Eandt’s Effect. The rotation of the 
plane of polarisation of plane 
polarised li^t when passed through 
a film of iron, sufficiently thin to 
be transparent, placed transversely 
in a magnetic field. Cf. Kbba 
Efeeot. 

kFA. Abbreviation for Kilovolt - 
Ampere, 

K„or Abbreviation for Kilovar. 

Kvarh* Abbreviation for Kilovar- 
hour. 

IsiVJ. Abbreviation for Kilowatt. 

kWh. Abbreviation for Kilowatt- 
Hour. 

Kymograph. An apparatus for record - 
ing by *‘X*’ rays the movement of 
mtemal organs in which the film 
is exposed throi^h a series of .slits 
and moved periodically by a dis- 
tonco equal to that between thoiii. 
By tliis means tlie equivalent of n. 
direct record of the movomont is 
automatically made. 
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L. Symbol for Sf'fJ-itiducltitu'i'- : also 
Quantitu of 

Labyrinth Protection. Th« n udoriiiff 
(»f any u ppuratus for oollIoriitH ilamo 
tight by provitlmg a long and torlu- 
OUH jialh for tih(^ passago of iiiu 
flaino of an iniiM'nal oxidoHioii 
whoroof it. is uoolcd and oxtiu- 
guiisiicd boforo it can reach the 

cxti'rior. 

La Cour Converter. See MoToa 

Convkutku. 

Lack of Symmetry Error (in a VViroloBK 
Dinclion l<’ind<'r). Inaccuracy of 
reading <Liio to unequal distnlmtiou 
of ourront in the two halvcH of a 
loop dui^ to g<‘omotric or inductive 
aHyininclry. 

Laoqiner, Insulating. Sue Im8Ula.t- 

ING LACIQaEll. 

Lag : Angle of. Magnetic, and Time, 
Siv» Anoi-k of Lao, Magnetic Lao. 
oto. 

Lagging Current. An altornating 
curnMit. iH .sai<l (o “lag” behind t.lni 
voltagi" wliii’h proiluci'H it. when il« 
wav'(^ IS out. of |)ha>i<' willi t.hat. of 
th(‘ volt.ag*^ in a ilireetion such 
that it roaelc'H its inaximuiii after 
that, of lh<' vn|t.i.go \>ave. Cf, 
IjKADINO (hinuKNT. 

Lagging Load. A load in which tlio 
curri'ut lags iM'hiiid the voltage. 
(Also called I wiuctiiHi Load,) Of. 
Leading Load. 

Lalande Cell. A /inc-iron ])riinary 
<*.ell with (Miustie. soda olectrolyte 
aud (^o|)p<'r oxido depolarisiu*. 

Lambda (^). SviuImiI for Waovlvtojth, 

Lambert. A unit «»f IlrUjhlm'iot iMiing 
that, of an eleal wliite .surfat^o 
reeiMving one hiinen jw'r squan^ 
eiMitiiiiotre (upial to ()'7IK eaiidles 
per s<i. eiii. l'’or i»r:ietical purposes 
t lw M Uti- himhi'H is more <ioii- 
viwiitoil. Se<i also Kodt Lamiikiit. 

Lambert’s Law. See Oohink Law. 

Lamellar Magnetisation or Magnetism. 

Magnetiiial ion so diHtrihut.(Ml in a 
shoid. or plate that, the whole of 
the front forms one jiole and tho 
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whole of tho back forms the ot.hor. 
A “Lamellar Magnet” thus formed 
is soinotiines called a Magnetic 
ShfU. Cf. Soi.ENOTDAii Magnjatis- 

ATION. 

Laminated Bmsh. (1) A dynamo 
brush made up of a number of 
iayeiw, insulatod from one another 
to inalco tho resistance groator in 
tho transverse diroction than along 
tho length of tho brush. (2) A 
laminated contact for a switch. 
Laminated Bmsh Switch. A switch 
with l^amincded Content. 

Laminated Conductors. Armature 
and other conductors, built up 
of strips, wholly or partially 
insulated from one anuthor, to 
diminish eddy currents within the 
conductor, or to make thorn more 
flexible. 

Laminated Contacts. Switch oontacts 
made up of a number of lamina- 
tions each more or loss free to Ix) 
pirossod into ooiitaot with tho 
opposite conducting surfitoo. 
Laminated Core. The Core of a 
transforini^r, armature, etc., built 
up of stampings of shoot iron or 
steel, inortj or less perfectly in- 
sulated from one another by ])apor, 
varnish, or otherwiso to diminiHh 
eddy currents. 

Laminated Magnet, (l) A ponna- 
iieiit magnet built up of indepen- 
dently inagnetised slrijis of st.oel 
with the object of attaming a high 
intensity of inagmttisatioM. (Also 
<*alled a (Uitnyourul Magnet and 
Magnetic Hatterg.) (-) An idectro- 
iiiagnet for alt.ornat.ing current 
with a lamiiiaUMl eoro. 

Laminated Pole. A fu'ld magnot ]>ole 
pieeit built up of laminations to 
ihininish (Mhly ciirronts within 
the pole and ineidrmtally to on- 
uhlo material of htght^r permea- 
bility to be used, biieh laminated 
polios an* HometiiiKts east into tho 
yoke. 

Laminated Pole-Shoe, 'rhe actual 
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face of a field magnet pole built 
up of laminations and seouxed to 
the solid pole by screws, eto. 

Laminated Yoke. A field magnet 
Yoht built up of laminations used 
in some typos of alternating cur- 
rent motors, etc., to diminish eddy 
currents. 

Lamination Insulation. Paper, var- 
nish, etc., used between lamina- 
tions to insulate them one from 
another to diminish eddy currents. 

Laminations. Sheet iron stampings 
for being built up to form a trans- 
former, armature, or other Lcmin- 
ated Core. 

Lamont’s Law. The statement that 
the permeability of steel at any 
flux density is proportional to 
the difierenoe between the satura- 
tion value of the flux density and 
its value at the point in question. 
This is only approximately accu- 
rate and does not hold on the ini- 
tial part of the magnetisation curve. 

Lamp (Electric). An appliance for 
producing light by eleotnoal means ; 
used sometimes to signify the re- 
movable portion containing the 
aetual light giver, as an incan- 
descent lamp with its bulb and 
terminals, or to include the com- 
plete apparatus with current 
supply, e.g. miner’s lamp, pocket 
lamp, etc., or a fitting complete 
with lamp, e.g. table lamp, hand 
lamp, etc. 

Lamp : Ancillaryt Arc, Automatic Arc, 
Bastian, Battery, Beck Arc, Blaok- 
exdng of Incandescent, Blondel Arc, 
Brake- Wheel Arc, CadmiumVapour, 
Calling, Candle, Capillary, Carbon, 
Carbon Arc, Carbon Filament, Carcel, 
Cathode Bay, Cell Inspection, 
Clearing, Clutch Arc, Compari- 
son, Compressed Air, Cooper- 
Hewitt, Daylight, Decorative, 
Differential Arc, Discharge, Dis- 
connecting, Double, Carbon Arc, 
Electron Discharge, Enclosed Arc, 
Enclosed Flame Arc, Filament, 
Finsen, Flame, Flame Arc, Flaming 
Arc, Flash, Flood, Focus, Focusing 
Arc, Frosted, Ga^Discharge, Gas- 
Filled, Glim, Glow, Glow-Discharge, 
Graphitised Filament, Half-Watt, 
Hand, Hand Begulated Arc, Hea4 
Hefner, Helium, Heraeus, Hot 
Cathode Discharge, Hot Wire Arc, 


Incandescent, Inclined Carbon Arc, 
Induction, Inspection, Intensive 
Arc, Inverted Arc, Iridium, Jandus 
Arc, Line, Luminescence, Luminous 
Arc, Luminous Gas, Magazine 
Arc, Magnetite Arc, Mercury Arc, 
Mercury Discharge, Mercury Va- 
pour, Metal, Metal Filament, 
MetalHc Filament, Metallised 
Filament, Meter, Sfl^er’s, Moore 
Tube, Multifilament, Keon, Neon 
Induction, Nemst, Opal, Open Arc, 
Osglim, Osmium, Osram, Overshoot- 
ing of. Pearl, Pentane, Pilot, Pocket, 
Pointohte, Portable, Projector, Pro- 
jector Type Filament, Quartz, Re- 
generative Arc, Semi-Arc, Semi- 
Incandescent, Series, Series Arc, 
Sheringham Daylight, Shunt Arc, 
Signal, Silica, Smashing point of. 
Sodium Discharge, Sodium Vapour, 
Spot, Sprayed, Standard, Sun- 
light, Supervisory, Surgical,'' Syn- 
chronising, Table, Tantalum, 
Titanium Carbide, Inaction, Tubu- 
lar, Tungsten, Tmigsten Arc, Twin 
Carbon Arc, TJltrarlnoandescent, 
Ultra-Violet, Uviol, Vacuum, 
Vacuum-Tube, Wire, Zinc Vapour, 
and Zirconium. Soo Anoillauy 
Lamp, Aeo Lamp, etc. 

Lamp Cap. The brass or other cap 
at the base of an incandescent 
lamp complete with the terminals 
attached thereto. See Bayonet 
Cap, Edison Sobew Cap. 

Lamp-Holder. The appliance mount- 
ed on an olectrio light fitting, etc., 
which holds the lamp in plaoe and 
makes contact with its terminals, 
(Sometimes called Lamp Socket.) 

Lamp-Holder : Bayonet Central 
Contact, Edison Screw, Goliat]^ 
Locking. See Bayonet Lamp- 
Holdeb, etc. 

Lamp-holder Plug. An ai)pliaiice for 
connecting a flexible curd to an 
ordinary lamp-holclor. 

Lamp Resistance. A resistance com- 

f >osed of one or more incandescent 
amps. 

Lamp Socket. Sec Lamp-Holdbb. 
Lamp Synchroscope. A Synchroscope 
in which the moment when syn- 
chronism is reached is indicated 
by the cessation of flicker of 
incandescent lamps. 

Lancashire Booster. An Automatic 
Reversible Battery Booster, in which 
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no exciter is employed, but the 
booster machine is provided with 
four field windings connected 
respectively across its own arma- 
ture, across the bus-bars, in series 
with the main current and in 
series with the booster ewmature. 
Various adjusting rheostats are 
provided. Also called TumbuU- 
McLeod Booster. Cf. HianriBLD 
and Entz Boosters. 

Land Line. A telegraph lino across 
the land os opposed to a submarine 
cable circuit. 

Landing Call Push. A push button on 
a landing for calling tli<^ car of an 
automatic electric lift or on<i 
calling for the att>ondant in a non- 
automatic lift. 

Tifliuting Switch. ( 1 ) A branch switch 
construclcd oh a two-way switch 
to form one of a pair of switches 
to control a light, or group of 
lights, from two pt»intH or in con- 
junction with Mermediate Switches 
from more than two points. (2) Xu 
lift control : A switch stopping the 
Ciir at a landing, actuated hy a 
ramp on the ear. 

Lap Coil. An armature coil with 
each turn of tin* same size so that 
they overlap each other instead 
of the inner turns lying entirely 
within the outer as in a Spiral Coil. 

Lap Winding. An ariuatun^ winding 
in which the opposite emds of each 
coil are connecUid to adjoining 
commutator s<ignients, the winding 
thus turning backwards upon itself 
to form each loop ; in the case 
of a multipolar niaohino soiiKdimes 
cttlhid a Multicircuit Wiiiding and 
requiring as many sets of hrushtts 
as th(*re am ])olo8. Cf. Wave 
W lNDINO. 

Large Calorie. H(*e CAi.<iniE. 

Laryngaphone. A ttdiqihone trans- 
mitter in which the voice vibra- 
tions are takiui up hy a pad jiressed 
on to the ext(»rior of tlie throat 
instead of from the sounds issuing 
from the mouth; of valiUMU noisy 
situations in that it does not pick 
up extraneous sounds. 

Last Party Release. Asysiem whereby 
a t(«lephene <nrr.uit is <flear(‘d wluui 
both [tarlies have hung up their 
r(UM*iv<‘r!H. 

Latent Magnetisation. Tlio property 


of metals, themselves feebly para- 
magnetic, of forming more or less 
strongly magnetic alloys or com- 
pound, e.g. manganeso, chromium, 
and vanadium. 

Latitude, Magnetic. See Magnetic 
Latitude. 

Lattice Coil. (1) A form of inductance 
coil for wirtdosH roceiving sots with 
low distributod capocitaiu'o with an 
arrangoinont of spocod-out coils 
crossing one another, those of oach 
layer lying over those of tlio next 
but one, so as to form iiitorsocting 
walls. (2) Armature coil with 
Lattice Conncctiorbs. 

Lattice Network. Sou Reourrent 

OlRODIT. 

Lattice Connections. Armaturu End 
Conncciiorha whioli cross ovor one 
another in a regular pattern. Cf. 
CoNOENTRio Connections. 

Lattice Winding. A winding with 
Lattice End Connections. 

Latour Alternator. Seo Betiienod- 
Latour Alternator. 
Latour-Winter-Eichberg Motor. A 
single-phase cominuiator motor 
for traction work of the coinpon- 
satod repulsion typo. 

Launch (Electric). A boat propelled 
by electric motors, supplied with 
current from accumulators on 
board, charged at intervals from 
fixed charging stations ashore. 

Lava Insulation. A natural insula- 
ting mineral (Mg 3 Haf^i 4 <>ia) easily 
turned, tlireadetl, (3tc., and suitable 
for such purposes as arc lamp 
and rheostat bushes, (ite. 

Lay (of a strand of a CJabl<'). The 
axial pit(‘.h of oiio (Muiipli'le (urn 
of tile stnuid. 

Lay Ratio (of a strand in a (kiblo). 
'riw* ratio of Mm lay to t.he mean 
dianioti'ir of tlm helix fonimd by 
tlio stmnd. 

Layer : Appleton, “ D,” “ E,” “ P,” 
Heaviside and Eenelly. fire 
Aimmuoton Laver “!)” Layer, 
etc. 

Lead. (1) See AnoiiE oe Lead. (2) A 
flexible or oMier wire or <-a)>I<i <*on. 
v<‘ying eurreiit lo a piee.e of 
apfiaratuH. 

Lead : Angle of. Backward, Brush-, 
and Forward, H(‘o Angle of Lead, 
BAaicwAiin Lead, iit.e. 

Lead or Lead- Acid Acoumulalor. An 
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acoumulator in whioh the elec- 
trodes of the cells are of lead 
containing an active material of 
certain lead oxides which alter 
their composition during charging 
and discharging, in an electrolyte 
of dilute sulphuric acid. See 
PosrrivB and Nbqativu Plates. 

Lead Cell. See Leajd Aoomn7LATOB. 

Lead Covered Cable. See Lead 
Cove RING. 

Lead Covered Cable, Plain and Served. 

See Plain Lead Covebed Cable 
and Sebved Lead Covebed Cable. 

Lead Covering. A protective cover 
ing of lead over cables to prevent 
the entry of moisture, especially 
with paper and other hygroscopic 
insulation. 

Lead Grip. A device for making 
contact with the lead sheathing of 
a cable at a junction box to ensure 
conductive continuity of the 
sheathing. 

Lead In. See Leadxno-In Wire 

( 2 ). 

Lead Press. A machine by whioh 
cables are lead covered by an 
extrusion process. 

Lead-Rubber. Rubber into which in 
incor^jorated a large percentage of 
lead ; used for gloves, aprons, etc., 
for protection of “X” ray oiier- 
ators. 

Lead Sheathing. See Lead Coveb- 

ENQ. 

Lead Sleeve Joint. A joint in a lead 
covered cable in which, after the 
conductor is jointed, a lead sleeve 
is drawn over the joint, secured 
to the lead covering by plumber’s 
wiped joints and, in some oases, 
filled up with insulating compound 
through a hole afterwards closed 
by a screw cap. 

Lead Tree. If a solution of a lead 
salt be electrolysed, the deposit 
of lead at the cathodo takes the 
form of a tree with slender branohos 
that can be seen to grow in the 
electrolyte. 

Leader Gable (or Pilot Cablo). A 
oable laid at the bottom of a 
navigable ohannel or along a 
route, carrying an alternating 
current for the ^dance of ships, 
aeroplanes, etc., in fog, etc., which 
pick up signals from this cable by 
suitable receiving apparatus. 
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Lead-in Insulator. See Bushing 
Insulatob. 

Leading Current. An alternating 
current is said to “lead,” when 
owing to the efieot of capacitance, 
etc., it reaches the maximum of its 
wave sooner than the voltage which 
produces it. 

Leading Edge (of a Brush). The 
Ent&rmg Edge, 

Leading-^ Tube. Soo Bushing 
Insulator. 

Leading-In Wire. (1) A wire passing 
through, and sealed air-tight into, 
the glass of an incandescent lamp 
or vacuum tube to convey current 
to the filament or an electrode. 
Usu^y of platinum or a metal 
with approximately equal ooefli- 
oient ox expansion to that of glass. 
(2) A wire passing into a building 
through a suitable insulator to 
make connection from an out- 
side conductor such as a wireless 
aerial. 

Leading Load. Load in whioh the 
current leads in front of the voltage, 
due to the presence of capacitance 
or the effect of synchronous motors, 
etc. (Also called Capacitance Load.) 
Cf. Lagging Load. 

Leading Phase (in the two wattmeter 
metliod of power measurement). 
The oirouit in which the ourrtmt is 
in advance in phase of the voltage 
taken to the wattmeter connected 
herewith. 

Leading Pole Horn or Tip. The tip 

or horn of a field pole which is 
reached first by an armature con- 
ductor in a machine of constant 
direction of rotation. Cf. Tbailino 
Pole Horn, etc. 

Leads, Preventive. See Preventive 
Leads. 

Leak. An intentionally or accident- 
ally provided path, through wliich 
part of the current can return 
through the earth or to the opposite 
conductor. Soe also Leak Coil 
and Leak Cibouit. 

Leak : Grid, Inductive, and Static. 

Grid Leak, Inductive Leak, 

etc. 

Leak Circuit. A very high rosistanoe 
shimt circuit such as that used in 
Repeater Stations with a galvano- 
meter or rocoivor to observe the 
character of the transmittod signals 
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without divorting enough current 
to affoct them. 

Leak Coil. A high rosiatance coil 
used in telegraphy for shunting 
a oondonaer. 

Leakage. Sou Lisakaob Oxtbuent 
and Maonktk! Lkakagu. 

Leakage : Belt, Brow, Coefficient of. 
Differential, Double Linkage, End, 
Higher Harmonic, Magnetic, Main, 
Peripheral, Secondary, Sloi Surface, 
Tooth Top, Unequal Linkage, and 
Zig-Zag. Si'o JJuiiT Leakage, 
Brow Leakage, otc. 

Leakage Coefficient. Soo Leakage 
Facto n. 

Leakage Conductance. Thu rucipru- 
cal uf Lmkatje. Itcsitilancc or Itutula- 
tienh Itcsistanca. 

Leakage Current. A current through 
a fault or tlirough iinpiu'ftutt insula- 
tioii, gomirally to earth, or l>utwcun 
two ituiiiiu. UHUully conflnud to 
currents t»f snmll value. Cf. Faum’ 
Current and Stray Current. 

Leakage Detector. Sou Leakage 
Indicator. 

Leakage Factor (or Loakago Cooni. 
cient). Thu ratio of the total flux 
in the niagn(din circuit of a ma- 
chine, transformer, etc., to the 
useful flux linking the annaturo 
or secondary winding, etc. 

Leakage Field or Flux. That part 
of fcho total inagnotio flux in a 
inauliin(\ traiisfonnor, etc., which 
dot's not link th<^ annaturo or 
secondary winding, oto. 

Leakage Indicator. An instirumont 
for indicating or ni<ta.suring tlio 
presonett of a It'akagtt c.uri’ont to 
earth on a systurn; usually hy 
indications of tho ])o(eiitial difftM’- 
onw Ixitwt'on tho respoetive pttlt's 
of the systii'm (if iiorinally insu- 
lated) and (*arl.h, or in systoins 
('arthod at ont^ point, ttonsisting 
of an aiiunt'ler in the t'nri h wim. 

Leakage Protective System. A /Vo. 
tcctiw iSi/.slrm- eoiiiiiig intt> mttioii 
only upon tin ' tieenrrt'iice of leakago 
ourrt'iits tt> <te.rth. 

Leakage Besistauco. Sen InsuiiAtion 
Kehihtanoe. 

Leakago Winding. Koe Parsons and 
Law’s Leakage RIkthod of Com- 
pounding Alternators. 

Lei^anCO. Thu rtteiprooal of insula- 
tion rt^sistanot), i.ft. eonduotanco 


between one pole of a circuit and 
the other, or in such cases as a 
telegraph cable between cable and 
coru and earth. 

Leaving Edge (of a Brush). Tho 
edge which is tho lust part of tho 
brush to make ooniaot with any 
point in tho ooininutator. 

Leblanc Recuperator. Sue Kecui*eu- 

ATOR. 

Lecher Circuit or Lecher Wires. An 
arrangurnent of two parallel wires 
oouidt'd electrostatically to an 
oscillator for revealing by the aid 
of a noon tube, or othorwiso, tho 
prosenco of stationary electric 
WHVt^H in thc» wires, tho position 
of tho nedos and loops of which 
can bo dotnrininod. 

Leolanohd Cell. A primary cell much 
used for boll and other circuits 
with zinc and oarbon electrodes, 
an elootrolyto of salammoniao, 
and a dopolarisor of manganese 
dioxide paokod with powdiTod 
ooko in a porous pot round the 
oarbon pol(». See also Aqqlom- 
ERATE LeOLANCH]^ CeLL. 

Left-Hand Machine. A din^et 
curnuit niaohino in which the 
direction of rotation of tho arma- 
ture is oountnr-olookwiso when 
viewed from tho commutator end. 

Left-Hand Bale. See P''djb:iisino’s 
Rule. 

Left-Handed Winding. See Hand. 

Leg. The term log is preforrod by 
Hoinu to Branch or Phase for ono 
of the singlo-phasu cirouits which 
inako up a throo-plias<i systoin. 

Legal Ohm. A unit of roHistanco 
agreed upon in 18H-I by an iiitor- 
national congruss at Paris, but not, 
ludually rueognised by law ; du- 
linod as tho I’esisi.atice of a column 
of mercury I s<p mm. cross 
section and 100 cm. long at O^CJ ; 
equal to 0*01)718 I Hteruatinnal Ohm. 
Legal Standard Wire Gauge. ISeu 
British Htani>ari> Wire Gauge. 

Lemstrom Machine. A form of 
oluctrostatic Influence Machine 
in which tho tinfoil carriei*s are 
nionnb'd iijion cotKJuntriu eyliiulors 
revolving in opnosilu <lire< 'tioiis. 

Lenard Bays, 'rliu nanm given to 
oatluxlc rays which have boinl>anl- 
udnrid Hiin(Mxtd<>(l in piMsing through 
an ahimmitim “window” out of 
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the tube in which they were pro- 
duced. 

Lenard Tube. A diecharge tube 
arranged for the production of 
Lenard Bays, 

Lenard Window. See Lenard Rays. 

Lengthening Coil or Lengthening 
Inductance. AdditionsJ induot- 
ance in an aerial circuit to make 
it respond to a lonj^r wave length. 
(Sometimes called Loading Ooil.) 

Lengths, Hanging. See Hanoino 
Lengths. 

Lenoir Coil System (of Ignition). The 
original system of electric ignition 
for internal combustion engines, 
introduced by Lenoir in i860, 
employing a battery, induction 
coil, and nigh tension distributor. 

Lens: Electron, Electrostatic, Mag- 
netio, and Wave. See EiiEOtron 
Lens, Eleotrostatio Lens, etc. 

Lenz’s Law. The direction of in- 
duced currents is such that the 
forces produced by their reaction 
tends to oppose the motion produc- 
ing them. 

L JF. Abbreviation for Low Frequency . 

Lepel Discharger. A Quenched 
Spark discharger for wireless 
systems, employing shock excita- 
tion ; used in conjunction with 
an audio-frequency oscillating cir- 
cuit to obtain a musical spark. 

Lepel System of Wireless Telegraphy. 

See Lepel Disoharqer. 

Level (in Automatic Telephony). 
One row in a Bank of fixed Con- 
tacts in a Selector. 

Level Compounding. See Flat Com- 
pounding. 

Level Hnltiple. A term used for the 
whole group of multiples in ono 
level of a section. 

Level Raiser. A term somotimes 
used for Repeater. 

Lever-Type Bmsh-Holder. A brush 
holder in which the carbon block 
forming the brush is held in 
rigidly in jaws at the end of an 
arm pivoted about the brush 
spindle and held up by a spring. 
Cf. Box -T ype Brush-Holder. 

Lever-Tsrpe Starter. A motor starter, 
in which a single arm carries 
contacts moving over a series of 
fixed contacts in the same plane. 
Cf. Drum and Multiple Switch 
Startkrs. 


Leyden Jar. A condenser in the form 
of a glass jar with inner and outer 
coatings of tinfoil, the former of 
which is connected to an external 
knob. So named because it origin- 
ated at the University of Leyden 
(Holland). 

Lichtenberg’s Fi^es. Patterns 
formed by dusting an Electroscopio 
Fowd&r on to an insulating plate 
which has been locally oloctrifiod 
(e.g. by touching ono point with 
the knob of a charged Leyden Jar) 
or appearing on the development of 
a photographic plate winch has 
been subjected to a high potential 
at one point. The patterns pro- 
duced differ in clmrn,ctoi' in posi- 
tivo and negative ciiarges. 

Lieben-Reiss Relay. An early fonn 
of three -electrode thermionic valve 
with oxide-coated filament practi- 
cally contemporary with the de 
Forest Audion. 

Life Tests (of Incandescent Lamps). 
Tests of sample incandescent 
lamps by ruzming for a long period 
to ascertain how their candle- 
power diminishes with use, and 
the average period of use before 
the filament breaks. See Useful 
Life. 

Lilt (Eleotrio). A passenger or goods 
lift worked electrically ; usually 
by a winding drum driven by an 
electrometer started and stopped 
when required through the medium 
of a controller actuated externally 
or from the interior of the oar. 

Lift, Automatic. Soe Push Button 
Lift Control. 

Lift Control : Automatic, Car-Switch, 
Dual, Push Button, Semi-auto- 
matio. Signal, tmd Rope. Sih) 
Automatic Lift Control, Car- 
S WITCH Lift Control, etc. 

Lift Controller. An apparatus con- 
taining switch-gear, resistances, 
etc., for starting, stopping, and 
applying a brake to a lift motor ; 
usually of tho contactor or other 
automatic typo, which outs out the 
starting resistance gradually once 
the circuit has boon made ; actu- 
ated either mochanicully by a rope 
or bar or, through relays, by 
switches or push buttons. Soe 
references under Lift Control. 
Lift Motor. A motor couplod or 
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geared to a winding drum to 
operate a lift. 

Lift Motor, Auxiliary. See Attxiuahy 
Lift Motor. 

Lifter, Bnuh. See Bbush-Liftbb. 

Lifting Magnet. A powerful oloctro- 
magnet, fed with current through 
dexiblo leads, used instead of a 
crane hook for lifting iron and 
steel objects by its attraction and 
releasing them when the current 
is out on. 

Light. See Visible Radiation and 
Radiation. 

Light (Electric ). Light produced when 
and whore required oy the passage 
of a current through an electric 
lamp, by the production of an arc, 
the heating of a filament to incan- 
descence, the glowing of a rarefied 
gas or otherwise. Sue Lamps, 
Lighting, etc. 

Light(8) : Bunch, Electromagnetio 
Theory of, Flood, Prosceuinm, and 
Spot. See Bunoh Light, Eleo- 

TBOMAGNETIO ThEOBY OK LiGHT, 

otc. 

Light Centre Length. Tho distance 
from the geometric coiitro of tho 
filaint^nt to the back of tho cap in 
an incaiicloscont lump; of import- 
ance in relation to tho correct 
position of n lamp in a reflector. 

Light Current Engineering. Erjso- 

TBIOAL EnOINIOKBING. 

Light Load. A xnaohino is said to 
bo on “ light lotwl ’* wlien it is 
only giving a small proportion of 
the full load that it is designed 
for. 

Light Belay. An a])])Hi'atuH ust^d in 
PhoMelcgraphy^ otc., in which 
current variations arc converted 
into variations in the inh^nsity of 
a beam of light, e.g. by the dis- 
placement of a Ixiuiii falling upon 
a Hp(^cial shajs^d ap(^rtiire. See 
also Kabolxts (iKiiii. 

Light Sensitive Cell. Any form of 
“coll” in whi<!h tho current trans- 
mitted varies with tho amount of 
light falling upon it, wlndlKU’ of tho 
Vlmtn- l*hoto-Comlu.cHvv., 

Voltaic, or otlu^r ty|M<. Seo 
l*iioTo-ELH(n’iti<J Oki.Ij. 

Light-Voltaic Cell. 

VoiiTAK! (hOIJi. 

Lighting ( Eloctrio). Tho provision of 
illumination from oloctrio lamps 


of suitable sizes and in suitable 
positions, with or without shades, 
reflectors, or globes to distribute 
the illumination in ekcoordance 
with requirements. 

Lightiiig ; Arc, Antomohile, Decora- 
tive, Diffused, Direct, Festoon, 
Flood. Incandescent Indirect 
Semi-Indireot Spot, Stage, 
Street Strip, and Train. See 
Abo Lighting, Automobile Light- 
ing, otc. 

Lighting Load. A load on a genera- 
ting plant or station consisting 
entirely of lighting and not of 
electric motors, or that part of 
the load duo to lighting. 

Lighting Peak. Tho peak in the 
lighting load curve, not usually 
occurring at the same time os the 
Power Peak. 

Lightmeter. A form of poriahlo 
1 llmninaHon Plwtotneter . 

L^htning. The visible flashes pro- 
duced by olootrostatic spark dis- 
charges from one part of a cloud 
to another, or in either dirootion 
between cloud and oartli, through 
the atmosphere; Rov<‘ral somowliat 
conflicting thoorics have lK‘on 
advanced to account for tho way 
in which tho very high potontials 
ls»twcHin difforont parts of a cloud 
are produced duo to the formation 
of drops or ieo crystals uiuhu* Dm 
inllueiKte of upward eurnuits of air. 

Lightning : Ball, Bead, Forked, Glo- 
bular, and Sheet. Site llAaii LiuilT- 
NiNo, Bead Lioiitnino, etc.. 

Lightning Arrester. An apparatus 
for preventing harmful (^ITocts of 
high voltage surges due to light- 
ning, in installations involving 
ovorlxoiul linos, by providing a spark 
gap, across whioli the discharge 
can pass to earth, with suitahlo 
moans to prevent the arc thus 
established being maintained by 
tho working voltagtL For the 
difforont kinds of lightning arrestor 
soc undi'tr Arbicsteu. 

Lightning Conductor. A metal con- 
ductor or Hjrstom of iiiUirliiiked 
conductors, torminating in an 
olovatod point higher than tho 
highest point of u building, olll- 
ciontly oonnochxd to earth and <!<»- 
signed to prosont its little opposi- 
tion os possible to tho flow of highly 
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oscillatory ourrents, with the object 
of preventing the building in 
question being struck by lightning 
by affording an easy passage for 
discharge to earth. 

Lightning Generator. See Surge 
Generator. 

Lightning Guard. An apparatus 
used at junctions between a 
submarine oable and a land tole- 
naph line to disoonneot the oable 
from the land line and put it to 
earth automatically, by the melting 
of a fuse or otherwise, on the land 
line being affected by lightning. 

Lightning Protection. The protec- 
tion of buildings from the effects 
of lightning by the provision of 
efficient lightning conductors. 

Lightning Protector. See Lightning 
Arrester and Lightning Con- 

DUGTOB. 

Lightning Rod. See Lightning Con- 
ductor. 

Lightning Severity Indicator. An 

instrument for recording iightning 
discharges by the eJfioot on a 
moving film of a glow discharge 
lamp illuminated by the surge 
produced hy the lightning. 

Lightning Stroke Recorder. An 
instrument of the Klvdonograph 
typo arranged to record surges duo 
to lightning discliargos. 

liightning Switch. A throw-over 
switch used to connect a wireless 
aerial to earth instead of to 
the transmitting or receiving 
apparatus. 

Lighi-Voltaio Cell. A light-sensitive 
cell of the photo-einissivo tyix'. 

Lilienleld Tuhe. A form of 

Ray Tube with a heated filament 
forming the cathode of an auxiliary 
circuit and projecting electrons 
through a hollow working oathodo 
oonnootod to the main high voltago 
circuit. 

Lime Spot Cathode. A Hot Cathode 
in tin “X” Hay or other Cathode- 
Bay Tube in which llio action is 
augmented by tho provision of a 
small quantity of lime which omits 
elootrons frotdy when incandosconi. 

Limit : Heating, Sparking, and Ther- 
mal. See Heating Limit, Spark- 
ing Limit, etc. 

Limit Bridge. A fomi of WheaUiom 
hi'idge for rapidly making routine 
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tests of resistances of manufac- 
tured products in which instead of 
bringing the galvanometer deflec- 
tion to zero for every tost, observa- 
tion is simply made tliat the 
dofieotion is within certain limits, 
indicating that the resistance of 
the article tested lies with the 
specified tolerance. 

Limit Device (in Wireless Telegraphy, 
etc. ). An arrangement for limiting 
the response of a receiver ho weaver 
great the strength of the incoming 
signals. 

Limit Indicator. See Current Limi- 
ter. 

Limit Switch. (1) A switch for auto- 
matically brealdng a circuit when 
a lift or tho moving part of soino 
mechanism, etc., has reached the 
utmost allowable limit of its 
travel. (2) A relay in some 
forms of traction controller for 
automatic acceleration wUch is 
actuated by the drop of the main 
motor current below a certain 
value. (Also called Throttle 
Switch.) 

Limit Switch, Control, Final, Main, 
and Terminal. See Control Limit 
Switch, Final Limit Switch, otc. 

Limiter, Current. See Current 
Limiter. 

Limits of Induction. Tho maximum 
vaiuos attained in both directions 
by tho induction during a cycle of 
rnagaobisabion. 

Line. (1) Any eloctric circuit for 
telegraph, telephone, power or 
lighting purposes, oto., not buried 
underground or under water, or a 
oolloction of such oircuits carried on 
a single series of poles. (2) Aji un- 
olUcittl name formerly used indis- 
<?rinunateJy for the C.G.S. eloctro- 
nuignciic units of inagnotio force, 
liolcl, or flux. 

Line : Aclinic, Agonic, Air, Artificial, 
Bus, Contact, Control, Direct, Du- 
perrey’s, Eaoipotential, Extension, 
Individual, Isoclinic, Isogonal, Junc- 
tion, Kapp, Land. Loaded, Neutral, 
Overhead, Party, Pole, Scanning, 
Short Haul, Subscriber’s, Tele- 
graph, Telephone, Tie, Toll, Tower, 
Train, Transmission, Trolley, Trunk, 
and Volt. Soo Aounio Line, 
Agonic Line, oto. 
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Line Balance. An artifioially mado< 
up iinpodanci) applied at tlie end 
of a i( lophono lino uflod for traiw- 
initting miiHic, elo., to balanoo out 
the diHtorting: offcctH of the line. 

Line-Breaker (in Eloctrio Traction). 

A contactor in tho main circuit 
which cutH tho current off when tho 
master controller is in tlu’i off posi- 
tion and is also fiLU‘d with an over- 
load release. 

Line Characteristic. The constant of 
a telophonn cable, etc., BOtnotitnes 
called TAm Impedance, up(»n 
which depends tho current pro- 
pagated in it by a periodic e.m.f. 
ie proH<mted b y tho vec tor quantity, 

V R -\-j(o Lj V S C, where R = 

resistance in (»hnis per mile, 

X «induciance in lu-nrics per mile, 
iS=»dielectric ctmdiictanco in mhos 
per mile, C*=oapacit ane(Mn farads 
per mile, oi *• 2 tc X frequency, and 

Line Choking Coil. An inductor used 
in the leatls to any ajiparatus or 
machine to pr<»tcol it from surges 
from tho liiu^ 

Line Drop. Tho difference between 
the voltage at two different points 
in a lino, du<» to tho effects of 
resistance, inductance, capacitaiuHs 
and leakage. 

Line Finder. Hoc IMuc-Sni.KOTOJa. 

Line Frequency (in 'I’olovision). The 
lUimlxT <il* Hciiiiiiing liiu'.s traversed 
|vn’ soeond. 

Line Impedance. See Lin’s Chahao- 

TBBISTIO. 

Line Insulator. A porcelain or other 
insulator used to support and to 
insulaU^ a line wire lr<»m tho polo 
or other structuro upon which it 
is mounted. 

Line Lamp. A lamp on a telephone 
switchboard which glows when a 
call is b(Mng made through tho 
part.icular sulwcrilKir’s or junction 
line to which it belongs. 

Line Loss. The sum of the various 
energy losses in a transmission lino 
due to effects of resistance, leakage, 
and corona discharge. 

Line Noise. Dislurhing noise in a 
telephone due to eauses inhenuit in 
tho lino and to variations in resist- 
ance due t(» bud contaots, or induct- I 
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tivo iuterforenc<3 of power lines, 
etc. Cf. Tebmin’A’l Noise. 

Line Belay. A relay which controls 
a Line Lamp on a telephone 
exchange switchboard. 

Line Selector. Seo Puw-SRT.iiioTon. 

Line Switch (in Automatic Tole- 
plumy). Siie Pre-SeijEOTOTI. 

Line Telephony, Telegraphy, Tele- 
graphy and Television. Telf^gruphy, 
l<‘l<‘phony and UMovision <»v<r 
inotallio eiituiits as clislingulhlh d 
from windess t<‘legrii|>by, etc. 

Line Voltage. Ree Voltage between 
Lines. 

Lineal Decrement. The difforonoe 
between sucocssivo amplitudes of 
a p(»riodic function diminishing 
according to a law whe^ro this 
difference is constant. (Cf. Loo- 
ARiTHMio Decrement.) 

Linear Amplification. Amplification 
by a 2'hermionic valve in which 
the change in tho anode current 
is directly proportional to tho 
change in tho applied potential ,* 
i.o. when the valve is being workiwi 
on tho straight lino portion of its 
characteristic. 

Linear Distortion. Amplitude, Dw- 
Imlion or Phase Disloriwn wh(|n' 
tho ivlteration of tlu^ quantities 
in qmistion is not dejK'ndent upon 
the voll 4 ig<' or (surrrut ampli- 
tudes. 

Linear Hysteresis. Magnetic Hyate* 
resis under alternating flux as 
opposed to that in a rotating Sold. 

Linear Modulation. Modulation in 
which tb(3 amplitude is strictly 
proportional to that of tho im- 
proswjd sound wav«i at all audio 
friHimmoios. 

Lines of Electric or Magnetic Flux. 

Luk's drawn through |m»iuIh in jmi 
I' ler.trie or rnagnetie field in the 
diriM'lion of tho lliix attls'si' poinl^^. 

Lines of Force and Lmes of Induction. 

Thc'j-e may bo (dlb(*r luagmd'ic <>r 
electrostatic, and aro eurv<iH drawn, 
through a nuignetie or (di'ctrostatio 
field or round a magnotio circuit, 
HO that tho l.angiuit at any point 
on fhoir lenglh gives the dii-ection 
of tlio resultant electric or magnotio 
for<j<s or induction, resiieot.ivi'ly at 
that [loint. The sides of Ihibea of 
force are formed by lines of feme, 
but the terms am also used somo- 
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what loosely for unit tubes of force with brushes consisting of jests of 

and induction. The term Lines of mercury playing on the commu- 

Force is sometimes restricted to tator. 

the part of the magnetic circuit LiQuid Controller or Starter. A 
outside the iron, while “ lines of in- Ligu^ Rheostat adaptod for tho 
duction ” is used for the portion starting or speed control of a 

within the iron. See Line, BIilo- motor. 

Luns, M^lXwbll, Qauss, Fakaday Lianid Insulation. Oils, oto., used 
Tube, and Maxwell Tube. for the insulation of transformers, 

Tiinfts of Induction. See Lines or switches and other high tension 

Foboe. apparatus. The dielectric strength 

Linesman’s Detector. A simple form of such oils depends largely upon 

of galvanometer, usually with a the absence of moisture and sus- 

neeme pivoted in a horizontal pended solid impurities, 

plane, for detecting the presence Liquid-Qnenched Cut-Out or Fuse, 
of a' current in a circuit, for rough A cut-out in which the arc is 

testing purposes. quenched by a liquid. See 

Lining, Slot. See Slot Lining. Locebsed and Semi-Immebsed 

Link. (1) A solid removable oonnec- Liquid -Quenched Cut-Outs. 
tion, usually a flat strip fixed by Liquid Resistor. A ReHstor con- 

bolts only to be disconnected when sisting of a conducting liquid, 

the circuit is dead. (2) In auto- such as water with the addition of 

matio telephony, a wire connect- sulphuric acid or of caustic soda, 

ing selectors, etc., in an exchange. to and from which the current is 

Tjinlr ; Disconnecting, Fuse, Isolathig, taken by metal plates immersed 

and Wireless. See Disoonneoting in the liquid ; used in oases whoro a 

Line, Fuse Line, etc. compact and cheap variable resist- 

LinTr Insulator. A form of porcelain ance is required, as for absorbing 

insulator for high-pressure lines, heavy loads in tosting generating 

etc., capable of being used in ploni, or where continuous vwia- 

chains of several units in series as a tion of the rcHistanco is required 

suspension or strewn insulator ; as in Dimmers for theotro ligiiting, 

usually constructed so that the etc. See Liquid Rheostat, Li- 

porcolain is only subjected to quid Stabteb, Artifioial Load, 

compressive stress, and so that etc. 

breakage of the porcelain does not Liquid Rheostat. A hiqmd Resistor 
release tho conductor. in which tho value of tho rt'sis- 

Liukage. Magnetic flux is said tanco can bo continuously vuriod 

to “link’* a oircuit wlion it is by raising and lowering tho 

otnbraood by closod loops of plates, oto., iiniiutrsod in tho liquid, 

that circuit. Tho total linkage or by varying tho amount of liquid 

of lines through a coil or aolonoid in contact with the eloctrodos by 

(if there is no magnetic leedcage) is altering its Jovol by a pump or 

tho flux passing through tho othorwiso. 

solenoid multiplied hy tho number Liquid Starter. Seo Liquu) (Ion- 

turns. Any alteration in the thollicu. 
linkage of lines produces an e.m.f. Lissajous Figures. Any closodiiguros 
Linked Switch. Two or more single traversed by a point moving with 

pole switches with their handles tho resultant of two j->oriodic osoil- 

]oined together by a cross bar or latory motions at right angles, 

otherwise so as to be operated Originally applied to certain (*xp<iri- 

simultaneously or in a prodetor- inents in conneotieu with jxmdu- 

mined sequence. luins and sound, but now used for 

Links, Disconnecting or Isolating. u class of records of this nature by 

See Isolators. such instrum(<it)ts os tho Cathode 

Lippmann Electrometer. A form of Hay OsoiUograph. Soo also Cyolo- 

_ CapiUary Electrometer. graph. 

Liquid Brush Converter or Beotifler. Listening Key. A key on a telephone 
A form of Commutator Recti^r switchboard by means of whioh 
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an operator oonnoota her head set 
to a line, to oommunioate with the 
calling subscriber or to asoertadn 
if a line is in use. 

Lithanode. A spocially prepared hard 
and compact form of lend peroxide 
for accumulator plates. 

Litzendraht or Litz Wire. Wire made 
up of fino separately insulated 
strands to offer low resistance to 
high frequency currents. 

Live. See Alivia. 

Live Conductor. A conductor oon- 
nootod to a source of o.in.f. ; 
usually applied to a conductor 
at a high difference of potential 
from the earth. 

Live Rail. The conductor rail on 
a third rail traction system at 
a potential above that of the earth, 
as distinct from a rail at approxi- 
mately earth potential carrying 
the return current, or the running 
rails. 

Load. (1) The output (kilowatts) 
that a gemornting plant is being 
called upon to give at any time, 
or the horse-power which is being 
exerted by an <doctrio motor. 
(2) Inducianct) added to a tele- 
phen<^ or wireless circuit. See 
Loadtno. 

Load : Artificial, Balanced, Condensive, 
Connected, Full, Inductive, Lag- 
ging, Leading, Light, Lighting, Non- 
Inductive, Non-Roactive, Off-Peak, 
Out-ot-Balance, Peak, Power, Re- 
active, Symmetrical, Traction, and 
Unbalanced. Sm AuTn<’iriAii Loap. 
HaIiANCki) Load, <>le. 

Load Curve. A curve made by 
plotting thu load in kilowatts 
against time, to show its variation 
at (lilTon-nt times of the day, sea- 
sons <»f tho y<»ar, etc. 

Load Dospatchor. An ollicial in a 
special ollice eiiniKMili'd liy 
plione to all part.s of ti largo powor 
dislribiitiori Hj^t<'in, traction sys- 
tem, <W.c., who is responsible for 
the distribution of tlio load in 
various parts of tlm system accord- 
ing to recjuiromente. 

Load Factor Rating. The rating of 
motors, etc., for inb^rinitti'iit 
Working aceording to the l<ia<l (bat 
tluy can carry at a given load 
factor ; used jiartiinilarly in eoii- 
nectioii with oraiio iiiotom, etc. 


Load Levelling Relay. A relay used 
in domestio and other installations 
for automatically switching off such 
appliances as water heaters when 
the genera 1 demand exceeds a 
certain value and connecting them 
to the circuit agaiu when it drops 
below tliat value. 

Loaded Aerial. An Aerial provided 
with extra induotanoo, with or 
without extra capacitanoo, to in- 
creoHo its wavo-longth. Soe Length- 
ening Coil. 

Loaded Cable. A cable, such as a 
submarine telephone cable, pro- 
vided With extra induo taiioe to 
counteract tho efioct of its capacit- 
ance and thus to diminish attenu- 
ation. See Loading Coil, Con- 
tinuous Loading, etc. 

Loaded Circuit or Line. A telephone 
<?ircuit containing extra inductance 
to improve its transmission (dti- 
<*ieucy. S«‘o Loading Coils, (do. 

Loading. The addition of induc- 
tance to telephone lines or cables 
to counteract tho effect of capacit- 
anc(^ in order to diminish Distortion, 
S(^o also SrjcoiFio Utilisation Co- 

EKFICIENTS. 

Loading : Coil, Continuons, Induc- 
tive. Soe Coil Loading, Con- 
tinuous Loading, etc. 

Loading Coil. (1) An induotanoo coil 
with an iron core for insertion in 
a teliqshoiio line or cable to lesson 
the effect of its capacitaiUM^ and to 
reduce distort.ion. (Also called 
Pupin Coil.) (2) Tnchictanoo added 
to a wirol<‘SH aerial. 

Loadstone. See Ijodkstdnii:. 

Lobos (Ml(M*liric). 'rh(» part of (.lie 
iiK'dulla in Klrclrir /^'is/tvs whieli 
(•(•nt-rols (licir Ntvrtrit' Onjans. 

Local Action. Loctal (deetrolytio 
action on t.lio Hni‘rac(t of an oloo- 
trodo in a primary or seoondaiy 
0(dl duo to im])urit.i<'H ami causing 
tho gradual dissolving away of tho 
olontrodo. 

Local Battery. A batt^iry in a local 
cinniit such ixs that opimed and 
cloHod by a (elegraph lieUiy. 

Local Battery Tolophoiie System. A 

s,vst.riii employing a bal<(i<u‘y at (ibo 
subscribor’s stal.iim io provide tho 
spt'altjiig ciirronU (If. Cnntkal 
I tA'P'i’MiiY Hyhtkm. 

Local Circuit. An auxiliary circuit 
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oonneoted by a relay or otherwise 
to the main circuit. 

Loo^ Osoillalioiis. Oscillations in a 
wireless receiving circuit due to the 
action of the apparatus itself, e.g. 
from a separate oscillator valve for 
heterodyne reception, or due to self 
oscillation. 

Local Osdllator. An osoillator pro- 
ducii^ auxiliary oscillations to 
obtain a heterodyne effect. 
Localisation of Eaulis. The asoer* 
taining of the approximate posi- 
tion of a fault on a cable or line 
by measurements of resistance 
through the fault, etc. See Loop 
Test, Raphael Bninaa, etc. 

Lock. Magnetic. See Magnbtio Look. 
Locked Coil Conductor. A stranded 
conductor in a cable, the section of 
the outer wires of which is such 
that they lock together to resist 
radial movement. 

Locked Cover Switch. A Branch 
Switch which can only be actuated 
by unlocking a cover with a key. 
Locking Lampholder, A lampholder 
arranged so that the incandescent 
lamps cannot be withdrawn from it 
except by persons in possession of 
a special key or tool, or knowing 
the secret of its construction. 
Locking Switch. See Looked Coveb 
SWTEOH. 

Locomotive (Electric). A loco- 
motive for drawing passenger or 
goods trains or other vehicles on 
electric railways ; used in prefer- 
ence to trains with motors on the 
oars particularly for freight traffic, 
for high voltage main lines and for 
drawing trains normally drawn 
by steam locomotives over special 
stretches of line suoh as those 
through long tunnels. 

Locomotive : Accumulator, Articu- 
lated, Direct Current, Diesel-Blec- 
tac. Geared, Gearless, Mining, 
Motor-Generator, Side-Rod, Single- 
PhaM, Three-Phase, and Turbo- 
Electric. See Aooxjmttlatob Looo- 
MOTIVB, AhtiOULATBD LOCOMO- 
TIVE, etc. 

Lodestone (or Loadatonc). The min- 
eral magnetite (FejO^) found in 
various parts of the world in a 
naturally magnetised state ; so 
called as being a « leading ” stone 
due to Its property of setting itself 


north and south when frooly huh. 
pended. See Magnet. Tlio clin^c^ 
tive power of the lodestcmo and <> 
magnets made from it wan not 
known in Europe until about tho 
twelfth century, although it apix'iirs 
to have been used by tho (Jhinonn 
about a thousand years before. 
Lodestone, Armed. See AmiED Lode- 

STONE. 

Lodge Coherer or Detector. A 
Coherer in which the variable 
contact is betweon a point and a 
metal plate. (Named after Sii* 
Oliver Lodge.) 

Lodge Valve. A rectifying 
tube, with a gas pressure of about 
one millionth of an atmoHphoro, 
with one coiled and one plate id< te- 
trode in a spoolal bulb arrangt^l 
so that it is only when tho piat^) 
electrode is tho cathode that tho 
projected electrons reach tlie 
anode and causo a current to pans. 

Lodge-Mnirhead Detector. A Coherer 
with a variable contact botwtton 
mercury and a stool wheol under oil. 
Lodge-Muirhead System of Wireless 
Telegraphy. An early Ny'HleiM di.s- 
tinguished principally by llic ii.*.c 
of aoeurately turud H<'ii(lijig mihI 
receiving atmalH witli Hytnrmdrical 
upper and lower oapacitnnco areas 
with no earth oonuoctif>n, and a 
multiple spark gap in the m^rial 
circuit. 

Lottin- White Circuit. A oircuib f«)r 
wireless reception in which electro- 
static, as well OB eloctroniagn<‘t ic, 
coupling is UHod to produuo nuio- 
tion. This makoH tho n^aetivo 
effect practically iiid(^j>cnduut of tho 
froq[uenoy, 

Loganthmio Decrement and Inoro- 
ment. The logaritiun of tho ratio 
of the amplitudoH of two HUc.ccHHivo 
waves of a jxuiodio fuuetioa, liko 
a series of electrical OHcillalioiiH, 
which are diminiHhing or inuroaHing 
in geometrical progn^HHion. (If. 
Lineal Deoiuomknt. Symbol : <5 
Logarithmic Decrement and Incre- 
ment, Equivalent. Soo Equivalent 
Loqabitumio Decrement and In- 
crement. 

Logarithmic Horn. A hom for a loud 
spe^r in which tho diaiiict<^r 
varies as the length, according to 
a logarithmic law. 
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Long Chord Winding. A chord 
'Winding in wliicli the back pitch 
is one slot loss than an exact 
multiple of the number of poles, 
i.e. where one tooth separates the 
coil sides [Hhort-circuitod by a 
brush in each zone. Of. Suobt 
Chobd Windinq. 

Long Distance (Telejihone) Line. Seo 

Thunk Ciiicuit. 

Long Pnll Magnet. An elec tromagnot 
with its magnotio circuit so 
arranged that it can (ixert a prac- 
tically unif<»rin pull over a consid- 
erable range <if movement of its 
armature, by a conical plungi^r 
moving in a hollow core or other- 
wise. 

Long Shunt Compound Winding. A 

comiiound Held winding in a 
dynamo where the shunt winding 
is connected across the exUwnal 
terminals, i.e, on the load sidi’t of 
the aeries field winding. Cf. Shout 
Shunt. 

Long Waves. A term formerly in 
oomnvon iis(» for wave-lengths over 
1,000 iiK'tres, but lately limited by 
the Inhirnational Radio -technical 
C<.)mmitt<5e to waves over 3,000 
rnotres (1m‘1ow 100 kc.). 

Longitudinal Voltage. A term used 
in oemieetioii with hiUTference in 
cominunicatiun oireuits for a volt- 
age induct'd iM'twetm dilTt'rtuit j)artH 
of the saiiK' lint', tir iM'twet'n a con- 
ductor and earth. Cf. TuANavEOSE 
VOLTAOIfl. 

Loop. (1) in a wirt'lt'.ss direction 
findtu' : ontj of the twt) jw'rial sys- 
tuniH nst'tl at right angitis tt) ('tmli 
other. (2) StHi Antinodb. (3) Of 
an arniatum coil ; the sharp Ismtl 
at the t'litl t)f thti t'nd ctmntictitni 
ptirtitm iiartieularly in a Former 
Wouml Coil. 

Loop : Hysteresis and Subscriber's. 
Sec 11 YHTKKBMiH l..tM)r and SuJi- 
soktuku’h Lot)]'. 

Loop Aerial. Originally a rt)e.t'iving 
iwirial conijiosed t)f a largti reet- 
aiiglo of wirti, similar It) a Framv 
Aerial t)f tint) turn, iistul iiarticu- 
larly in irm'/r/ts IHrvrtion tfimiing. 
N’t)w iisetl for a framti luirial 
generally. 

Loop Dialling. A systt'm tif JHallimj 
in aubirriatie tt'lt'|)ht>ny t)inpit)yiiig 
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Break Impulsed in a loti]) t)r tloubio 
metallic eireuit. 

Loop Galvanometer, A very sen!hitive 
gjilvant) motor in which a U-shaped 
cuiTont-carrying loop of aluminium 
ft>il forms tho moving part. The 
two liml)s of tho loop arc in mag- 
netic fields of ti|>posii4) directituLs, 
and tht) mt)vtjimt)iit is observed 
through a microHoo{.K). 

Loop Test. A fault localisation test 
in which a sountl line or oablti is 
ct)nnoctod to tho fur end of the 
cable undt'r tost tt) oomploto the 
circuit or loop back to tho testing 
point. 

Loop Test: Allen’s, Varley’s, and 
Murray’s. Soe Allen’s Lot)p Test, 
Vaiiley’.s Loop Tbht, oto. 

Loop Tui^g Error (of Wiroloss Direc- 
tion Finders). Inaccurate reading 
caused by ditToroncos in tho natural 
froquenoies of the two loops. 
Looped Filament. A carbon inoan- 
dosetmt lamp filament arranged 
partly in a helix of one or more 
turns to enable tho required length 
to bo contained in a bulb of 
roBHOnablo proportions and to 
iinprt)vo ibt) ilistribution of light. 
Cf. Horseshoe Filament. 

Looping In. A method of arranging 
interior wiring or connooting up 
cables, in which cutting of tho wire 
or cable at ovory point whoro a 
connection is made is avoided, by 
bringing it \ip to tho terminal, etc., 
doubling it back on itself and taking 
it on to tho next ]>c)int. By this 
moans, although more wire is 
rcquinid, the making of a largo 
number of joints is avoided. Tho 
term is also applied to tho con- 
noction of feeders to sub-stations, 
otc., independently of whether 
the cable is cut or not, when the 
feeder proceculs on its route to 
anotlior Hub-station, or to com- 
plete a ring so tliat a supply 
may be niuintairuxl fmm oitiior 
dirootion. 

Loose Coupler. Api)aratuH for ofTcct- 
iiig a Ia\osv. (Umplingt o.g. by two 
coils sliding one ovor the other. 

Loose Coupling. Coupling of two cir- 
cuits where the ceu])ling factor is 
low, e.g. iiuhictive coupling whore 
th('re IS oonseleruble mugnotio 
leakage. 
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Loose Key Switch. Soe Detachable 
Key Switch. 

Lorentzen Furnace. See Bubied 
Hearth Elbctbodb Fubnaoe. 

Lorenz Apparatus. An apparatus 
for the absolute determination of 
the value of a lesistcuice by rotating 
a metal disk in the uniform dela 
produced by a current in a coil of 
aoourately known dimensions and 
balancing the e.m.f. thus pro- 
duced between its centre ana its 
circumference against the drop of 
potential produced by the same 
current in the resistence to be 
measured. 

Lorimer Automatic Telephone System. 
An early automatic telephone ex- 
change system distinguished by the 
use of power-driven line selectors 
instead of seloctors actuated by 
the calling current impulses. 

Loss. The amount of energy which 
for any reason does not re -appear 
in a machine or apparatus in a 
form suitable for useful work is 
termed a **loss.” Thus the out- 
put is equal to the input minus 
the sum of the losses. See 
EriTClBNOY. 

LosB(es) : Band, Brush Friction, Com- 
mutator, Copper, Core, Corona, 
Eddy Current, Energy, Excitation, 
Friction, Head End, Hysteresis, 
Iron, Line, Oleter, No Load, 
Ohmic, Open Circuit, Reflection, 
Resistance, Rheostatic, Stand-by, 
Stray Load, and Windage. Soo 
Band Losses, Brush Friction 
Loss, etc. 

Loss Ajogle (of a Dloloctric). The 
angle d by which tho phase cUh- 
plooement (lead) of tho cum^nt 
through a capacitor falls short of n 
right angle owing to imporfo(!tioii 
of the dielectric causing a power 
loss of E Tgf^ d. 

Loss Coefficient. A term somotimoH 
used in dealing with tho econeniics 
of power consumption of motors or 
other consuming apparatus, for 
(1/effioiency) - 1. 

Loss ot Charge. The gradual dissi- 
pation of the ohargo of an 
elootrically charged body duo to 
leakage, etc. With constant loak- 
anco, the rate of diminution 
the ohargo follows a logarithmic 
law. (The potential after a time 


* being VoS'^t wliero T* 
original potential anrl b a oonHtant, 
callt^d tho covffivient of IvaktHf*', 
which depends upon the stat t^ <>1 
the surface, tho humnlity jui<l 
composition of th(» Hurreiinclmg 
gas, its dogroo of ionisation ami 
the pro8onc<) or nbsoneo of ultra- 
violet light.) 

Loss ol Charge Method. A met.ho<l 
of measuring very high insulation 
resistancos by obM<'rving the rate 
of loss of charge oC a eondeiiMor 
oonnoctod across the point-s be- 
tween which the resistance is to 


Loud Speaker. A wM^eiver h>r 

or lino toLophony of sullieient jniwor 

to be hoard from smne distiMun', 
either provided with a horn or its 
equivalent, or a specially arrango<l 
largo vibrating surfaei*. 

Loud Speaker: Balanced Armature* 
Coil-Driven, Cone, Dynamic. Glow, 
Hornless, Inductor, Moving Coil, 
Permanent Magnet Moving Coil, 
and Reed. IIalanomi) .Arm a- 

TURK L<)UI> SiM'JAKKR. (^MI.-l hnVI JN 


Loud SiM'Jakkr, et<*. 

Low Definition Television. 'Telo- 
vinien in which the number of 
Houiining liiu's to th'" pietun' is 
uud<n’ 100. 


Low Frequency Amplifleation. St o 

AiiDio-KmotiUKNCY AMin.it'Mi* \- 


TION. 

Low Frequency Resistance. A tiu'iu 
Homotimes usrd for ordinary ohniie 
resistance at fr«M|u»*n«MrM w ln're i.Uiii 
effoet, <d.o., is nogligihle ami the 
resistance is prai^t iiiully the same 
iw for iliri'ct rurnsiti. 

Low Frequency Transformer (Wiri'- 

Uwk). a tTansfornu'i* for aiulio. 
freqmMioioH. See also I ntkrvaIiVK 
ThANHI''ORMKR. 

Low Pass Filter. A ir«/v /'VZ/fr whiidi 
pnwenthS the passage ef oseillat iori » 
above a ci^rtain freipieney. 

Low Power Modulator. A r/io/n 
Modulator \\\ wliieh the nieduln.t ing 
viilvi' controls tho oueillat mii j 
hefon^ tludr ainplilieat ion to full 
power. Of. Iliun Fowi-ir Abuni- 

LATOR. 

Low Pressure. The olVicial Hoard of 
Trado ilesuription of a voIta;'e 
below 260 volts, between any two 
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conductors or between one con- 
ductor and earth. Cf. Medium, 
High and Eetba High Phessubb. 

Low Resistance Bri^e. A 
atone^a Bridge or similar apparatus 
arranged to be suitable for the 
measurement of low rosistanoes, 
e.g. Kelvin Bridget Oarey Foater 
BMge, etc. 

Low Tension (L.T.) A general ex- 
pression for low voltage without 
any definilo limits, used particu- 
larly where distinction is to bo 
made botweon circuits of different 
voltages. Cf. Low 1'uessurr. 

Low Tension Battery. A batttnry for 
supplying current to the filaments 
of tnermionio valves. 

Low Tension Detonator. A detonator 
for electrical shot firing ignited by 
a wire hcatc'd by an oKictric current. 
Cf. High Tension Detonator. 

Low Tension Ignition. KUactric igni- 
tion in inU^rnal combustion en- 
gines in which the spark is produced 
bymeohanically breaking a current- 
carrying circuit., insid(' the cylinder, 
at the propc^r time. 

Low Tension Magneto. A magneto 
gf'iK'rator for supplying the current 
impulses n‘<piir<‘(l in low tension 
ignition. Cf. High Tension Mag- 

NETO. 

Low Voltage. S'o Low Tension. 

Low Voltage Circuit-Breaker, Belay, 
etc. Wee UNUKR-V'ol/rAUK (hlUJUlT 
Hiusakek, <*le. 

Lower Capacitance or Lower Capacit- 
ance Net. S«M' (SniNTI.MO’OIHK. 

Lower Hemispherical (lAiminous) 
Flux. 'Pho flux emit h*<l I ly a light 
H«mrce Inflow a hori/onlul piano 
through its cent re. (M. Uri'Kii 

IlKMIKIMIKHK’An Kl.UX. 

Lower Side Band. A Sidv Band com- 
posi'dof fr<<<pien(’i(*s Ix^low the ear- 
ner wave freipu'iicy. 

L.T. Abhreviiilion for Low Tension. 

“L” Type Aerial. Seo Inverted 
“Fi” M’vpk Akhim.. 

Lug (of an Ai'iMiimilalor IMuti"). 'Pho 
jirojeeting portion to \vhi<*h eon- 
ne<*ti<ni IS imide. 

Lug, Commutator. See Comm iiT\ToR 
i.UG. 

Lumen. The unit of himinous flux, 
(It'lined tui the luminous flux 
<*mitte<l ]MT unit solid angl<' (stera- 
dian) by a uniform point Nourt'e nf a 


luminous intensity of one Interrw,- 
tional Candle. 

Lumeter. A form of portable illu- 
niinution phetoniotor in which ih<^ 
illumination of the com^iarison 
Hurfatx^ by the standard lauij) is 
controlled by a variable apm*turo. 

Luminaire. A term used in Anicrioa 
for an Electric Light Fitti-ng. 

Luminance. A term pro])osed for t.ho 
quantitative expression of Bright- 
ness. 

Luminescence. Emission of visible 
radiation due to causes othor than 
high temperature, e.g. the glow 
in Discharge Tubes, etc.. Fluores- 
cence and Phosphorescence. 
Luminescence Lamp. Sect Disoiiarge 
Lamj*. 

Luminosity Factor. The ratio of 
Luminous Flux omit.t(*d at a given 
\vav<‘i('iigth to the <inorgy flux. 
Symbol : I\. 

Luminous Arc Lamp. Another namo 
for Flame Arc l^amp. 

Luminous Efficiency. The percon- 
tage or the total (*nergy absorbed 
by a light giving apparatus given 
out tw v’isihie radiation. 

Luminous Flux. The name given 
to the rate at which energy in 
o visible luminous form is being 
radiab^d by a source of light ; 
thereforjs in rough language, the 
** quantity ** of liglit being omitted. 
Symlml: L. See Lumen. 
Luminous Gas Lamp. S^e (Iah 
Dihuiiahoe Lamp. 

Luminous Intensity. Luminous Flux 
i'mitti'd ])rr unit snlid angle. 
Symli<»l : /. S<‘e alii<» ('anih.k 
I’ oWElt. 

Lummer-Brodhun Photometer. A 

Contrast Photometer, in wlmdi an 
arrangement, of pri.sms iMiahles 
portion.^ of tlie two surfaiMis 
iilnmiiiati'd by the sourco under 
b'.st and the standard soure.e to 
he viewed m juxtaposition, with 
portions of each apparently sur- 
rounded by the ol her. 

Lumped Cliaractorisiic (m a 'Plier- 

mmna* Valve). 'Phe ^•ilaracterlstio 
showing the relation hi^twism 
Lumped Wdtage x\,\\d Plate. (Uirre.yU. 

Lumped Voltage (m a ’‘I'luMmiionie 
Vnlv('). 'I'he anode volt agin which 
would huv(' to be applied when a 
eertuin griil voltage is present to 
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bring the anode ourrent back to 
its valve for zero voltage. 

Lunar CSiurents. Diumally varying 
currents in the upper strata due 
to tidal movements of oonduoting 

E ortions of the atmosphere re- 
ktively to the magnetic field of 
the earth due to lunar attraction. 
Lux. A unit of Illumination, boing 
the illumination of a surface 
receiving one lumen per square 
metre, i.e. that given by one candle 
power at a distonoo of one metre on 
a suiiace at right angles to the rays, 
(^so called Metre-Oandle.) (Ono 
Foot-Candle equals 10*764 lux.) 


Luxemburg Meet. The transfer of 
the efiect of modulations of the 
waves sent out from a powerful 
wireless transmitter to the carrier 
wave of another station of difierent 
frequency passing through the 
same region of tho atmosphoro, 
causing signals of the former 
station to bo distinctly audible 
dm-iug rocoption of tho latItM*. 

Luxxueter. A form of Illumination 
Photometer, on tho contrast princi- 
ple, employing a variable aperture. 

Luxometer. An improved form of 
the Trotter portable illumination 
Photometer. 
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M. Hyjubol t'i>r i\hUual fmiuctatu'a. 

mA. fni- MUliamptrv. 

Macbeth XUiimiiioiiieter. Soo IltliXt- 

llINOMUTJdJt. 

Machine. A ittnu biomowhnt loosoly 
oiujiloyod in cloctriciil on^iiKMiriiij; 
iiHUfilly to Bif;n.ify an apxmratuH 
with moving partH for converting 
inochnnioal into eloctrical (energy 
or vice versa ; such as a goiwirator, or 
a motor, acting <‘ithor oii oloctro- 
mngnotic or oloctrostatio principles, 
but not including stationary appar- 
atus, HU(!]i as transfomiors. * j 

Machine : Bonetti, Composite, Cylin- 
der, Dynamo-Electric, Electrosbeitic, 
Frictional, Holtz, Hydro-Electrio, 
Impulse, Induction, Influence, Lem- 
Strom, Paying Out, Picking Up, 
Pidgeon, Plate, Toepler, Toepler- 
Holtz, Tudsbury, Voss, Wimshurst, 
and Wommelsdorl. lioNijjTTr 
Maoiunhj, OoaiPosiTM Maciunk, 
etc. 

Machine Ringing. Tolcphono ringing 
by intorruptod current from a 
power-drivi'ii gonorntor started by 
a key or nday and stopiM.d by a 
relay on tho calk'd party lifting his 
roooiv<5r. 

Machine Switching (T(dephono) Sys- 
tem. Automatic Tiuliiipuonb 
System. 

Machine Telegraph Systems. An 

rxprr.-iHioM usually <‘.<iiupi'iHing sucdi 
priiitiiig and oMior tnU'grapli sys- 
U'lUH as ijivolvi' tho synchronous 
nmiiiiig of nu'chatusms at tlio 
Hi'iiding and n*c<*iving stallions. 

Magazine Arc Lamp. An Arc Lamp, 
provided with a storo of carbons, 
which come intt) action suocMwivoly 
as tlK^y burn away, uo that tho 
lamp can hum for a long period 
without ath'ution. 

Magne-Crystallic Action. Plienomona 
duo to the inocpiality of the 
magnetic suHO(^ptihility of some 
crystals along dilTorent axes. 
Closely allied to their optical pro- 
portk^H. 


[Mag 

Magnet. A mass of iron or otht^r 
“ magnotie *’ inattTial, in a s|}eoiaJ 
condition of iiitomal atruoturti such 
that it exiwls attraction or repul- 
sion on other magnots prosontod to 
it, attracts other pieces of magnetic 
material, produces a “ magiiotio 
fiokl ** in the surrounding space 
wherein all magnets t.end to sot 
themselves in a particular direotion 
and produces forces upon neigh- 
bouring circuits carrying currents, 
and oloctromotive furc<»M in con- 
duct! >rs moving relatively to tho 
field. Tho term includes both 
Electro ntagnets in whioli tho condi- 
tion is produced and maintained 
by surrounding currents and Per- 
rthanent Magnets in which the 
condition has already boon sot 
up by a field no longer present. 
Tho name originated from the 
Lodestone, tho earliest known 
natural magnet having boon found 
in 'Magnesia in Asia Minor. 

Magnet : Artificial, Bar, Brake, 
Compound, Control, Damping, 
Eleotro-, Field, Gold, Horseshoe, 
Ironclad, Lamellar, Laminated, 
Lifting, Long-Poll, Natural, Per- 
manent, Belay, Temporary, Throttle, 
and Tractive Power of. ^oo Auti- 
FioiAL Magnet, Bah Magnet, oto. 

Magnet Coil. Any coil carrying tho 
current that excites an ek^otro- 
magnut, o.g. the fkdd (‘oils of a 
generator or motor. 

Magnet Core. Tho iron portion of 
an elootromagm^t within tho coil. 

Magnet Frame. I'hu external sta- 
tionary portion of a direct current 
machine e.arrying the field magnet 
pules. 

Magnet Pole. The part of a magnet 
whore a group of lines of fierce 
onlor or leave tho iron and il-s 
forces of attrai^tion and repulsion 
are ooncontrated. See Pole, 

Magnet Steel. Special steel of high 
reU‘ntivity for the consiruotion 
of permanent magnets ; usually 
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containing tungsten, cobalt, chrom- 
ium, manganese, or more than one 
of these elements. 

Magnet Wheel. The rotating por- 
tion of a revolving field alternator, 
in the case of slow speed machines 
of large diameter where a ring 
of poles are bolted on to the rim 
of a flywheel. 

Magnet Winding. See Fzbij> Winx>- 
ING, Magistet Coil, etc. 

Magnet Wire. Insulated wire for 
the construction of magnet coils. 
See Cotton Covebhd Wire, Silb: 
Covered Wire and Enamel 
Wms. 

Magnet Yoke. See Yoke. 

Magnetarinm. An old-fashioned 
name for a piece of apparatus in 
which the distribution of the 
earth’s magnetism is imitated by 
an electromagnetic system. 

Magnetic, (l) Adjective; having 
magnetic property or pertaining 
to magnetism. (2) Noun (practi- 
cally obsolete) ; a body capable of 
showing the phenomena of mag- 
netism. 

Magnetic Adhesion. The adhesive 
force between magnetised bodies 
in contact with each other due to 
magnetic attraction. 

Magnetic Aelotropy. An inequality 
in Sueoeptihility in diSerent direc- 
tions developed in iron, etc., under 
mechanical stress. 

Magnetic Ageing. See Ageing. 

Ma^etic Alloys. Hevsler 

Alloys, Hypernik, Mumetal, 
Permalloy, and Pe raw invar. 

Magnetic Amplifier. Any form of 
amplifier depending upon the pro- 
perties of ferro-magnetlo inatoriols. 

Magnetic Attraction. The mcohani- 
oal force tending to draw together 
two ma^etio poles of unlike 
polarity, including the case whore 
the second pole is induced by the 
first as in tno attraction of a mag- 
net for a previously unmagnetisod 
piece of magnetic material. Cf. 
Magnetic Repulsion. 

Magnetic Axis. A line through the 
efieotive centres of tho poles of a 
magnet. Used more particularly 
in theoretical considerations of 
magnets assumed to have their 
poles ooncentratod at points. See 
Poles. 


Magnetic Battery. An old-fashioned 
expression for a Compound or 
Laminated Permanent Magnet. 

Magnetic Bearing. A compass bear- 
ing taken with a ma^otio compass 
uncorrected for DecUnation. 

Magnetic Blow-Out. An arrange- 
ment for producing a concentrated 
field at the point where the circuit 
in a switon, controller, etc., is 
opened, to doflect the arc and 
extinguish it or “ blow it out ” 
rapidly. 

Magnetic Blow-Out Fuse. A fuse 
arranged so that the arc produced 
by the breaking of tho circuit on 
the fusing of the wire is blown 
out by a magnetio field produced 
by the current. 

Magnetic Brake. A brake for vehi- 
cles, trains, otc., for absorbing 
power for testing, or to give a 
retarding torque in motors, etc., 
employing a braking force derived 
directly or indirectly from mag- 
netic attraction or the reaction of 
eddy currents, etc. See Eddy 
Current Brake, Eleotro-Mao- 
NETio Brake, Eleotromeohani- 
OAL Brake, otc. 

Magnetic Bridge. A magnetic testing 
apparatus in which magnetic fluxes 
are balanced in a similar man- 
ner to tho balancing of currents 
in tho Wheatetone'e Bridge. See 
Permeability Bridge. 

Magnetio Chart. A chart showing 
the distribution of tlie earth’s 
magnetism by JeocUnic and lao- 
gonal Linea, etc. 

Magnetio Chuck. An npplianoo for 
holding work in 1 allies, etc., 
magnetically ; usually consisting 
of a face-plate of which differont 
parts, separated by non-niagnetio 
material are oppositely inagnotiscd 
by an embedded coil. 

Magnetic Circuit. I'lie closed path, 
usually part.ly thnuigh iron anil 
partly through air, taken by the 
magnetic flux in a miwhine or an 
ajiparatns. Wee Relticitanoh. 

Magnetic Circuit : Closed, Divided, 
Double, Imperfect. See Closed 
Magnetic Circuit, Divided Mag- 
netic Circuit, etc. 

Magnetic Clutch. A friction clutch 
for ooupling shafts, etc., in which 
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the force between the friction sur- 
faces is provided, when required, 
by an electromagnet forming part 
of the apparatus. 

Magnetic Cohesion. Soe Magneto 
Cohesion. 

Magnetic Coition. The name given 
by Gilbert, and the early writers, 
to mutual magnetic attraction. 

Magnetic Compass. A compass in 
wliioh the directive power is that 
of a inagnotic noodle in the earth’s 
field. Cf. Gyrostatio Compass. 

Magnetic Component (Of Electric 
Waves), See Eleotbomagnetio 
Component. 

Magnetic Continuity. The property 
of a joint in a magnetic circuit 
whereby it offers a path of good 
permeability. Cf. Magnetic Dzs- 

OONTINUITY. 

Magnetic Control. The arrangement 
of instruniouts with a controlling 
force provided by a magnetic field. 
See Instrument Control. 

Magnetic Couple. The torque escort- 
ed by a uniform field on a pivoted 
magnet proportional to the strength 
of field, the sine of the angle which 
the needle makes with its direction 
and the Magnetic Moment of tho 
noodle. 

Magnetio Creeping. A gradual in- 
crease in the intensity of magnot- 
isation of a piooo of iron aft<ir tho 
magn<d.irting force Inw boon applied 
for some timo. See Viscous 
Eysteuesis. 

Magnetic Curves. Curves showing 
the relation b(d>\vtien tho magnot- 
isation produced in a juoeo of 
magnetic mah'rinl and the magnot- 
ising force ])ro<lucing it. H<hj 
IMA(aNETI.S VTION (hJRVE, HySTJERE- 
sis Curve or Loop, Reversal 
Curve, Saturatkin Curve, etc. 

Magnetic Cut-Out. A Circuit- Jireakcr 
actuated (fiectroinagiietioally : 
usually eonfuK’id to tlio smaller 

typciH t)f HU(sh ai)piiratuH. 

Magnetic Cycle. Si^o C'Yole of 
Magnetisation. 

Magnetic Damping. ( 1 ) Checking 
tho oscillations of the moving 
systoin of iimtrumeiits by tlio 
reaction of eddy -currents iiidiu^od 
in a disc by a perrnaniait magnet. 
(2) Dumping osoillations which 


have been set up in a resonating 
circuit by including magnetio 
material in tho circuit, in which 
energy is dissipated by hysteresis. 
Magnetio Declination. Sue Declina- 
tion. 

Magnetio Detector. An exprt^ssion 
occasionally used for a simple 
galvanometer (see Linesman’s 
Detbotor), or for an instrumont 
on the principle of thi> Induction 
Balance for revealing tho presence 
of magnetic substances, but usually 
meaning a detector of oloctric^ 
oscillations, usod ns a wireless 
telegraph receiver, de}>ending on 
alterations produced in the magnet- 
isation of iron, o.g. tho Mareoni 
Magnetic Dotoctor in wliich changes 
])roducod in tho magnetisation of a 
travelling band of stool are made 
to affect a telephone, by moans of 
a search coil through which tho 
band posses. 

Magnetio Dip. S(^o Dip. 

M^netio Discontinuity. An airgap 
in a magnetic circuit or a layer of 
non-magnetic material introduced 
accidentally, or for such a purpose 
as to prtwont a relay armature, etc., 
coming in actual magnetio contact 
with n polo so that it ruluases it- 
self more (uwily. 

Magnetio Dispersion. Dispeb- 

siON. Tho leakage flux in a 
machine, i.o. the flux which does 
not link both armature and li(ild (or 
l)oth rotor and stator) windings. 
Magnetic Drum Recorder. A ri^cord- 
iiig tekigrapli r(*(?eiv<ir for cable 
cireuils, in which dcfleelion of tho 
|Hoi is ('fffictod by Magneto-Coke- 
eiottf as in a lioTATiNG Drum 
Relay. 

Magnetic Drum Relay. Seo Rotat- 
ing Drum Relay. 

Magnetic Elements. (I) Tlu^ three 
elementH, iron, nictkcl, and cobalt 
showing inagnoti<>. (|naliti<ts in a 
markod degniii. (2) The three 
<|uantities whic.li tMuupletidy do- 
liiK' th(t nuignetii' field due to tho 
tutrtli at any ]>oint, vi'/., Drclitia- 
Hon, J nclinaiiou and Horizontal 
Component. 

Magnetic Elongation. The slight in- 
en^ase in length of an iron wire, etc., 
produced hy magiKd.ising it. 

Magnetic Equator. The ri^gion, either 
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in terrestried magnetism or in the 
field of an ordinary magnet, where 
the attraction of the North and 
South Poles balances. 

Magnetio Fatigue. An expression 
used to signify the deterioration 
of transformer iron after long 
continued use, when it was thought 
that this was due to the continued 
repetition of cycles of magnetisa- 
tion and not to prolonged moderate 
heating. See Aqeino. 

Magnetio Field. A region through 
which magnetio flux passes. Gener- 
ally used for such space outside 
the iron of a magnetic circuit or 
where there is no iron. Also used 
to .mean the strength of such a 
field expressed in lines of force per 
unit area of cross-section. 

Magnetic Field Intensity or Strength. 
See Magnbtisino Fouob ; and 
Cf. iNOrBNSITY OF MaGNJB>T1SATI017. 

Magnetic Figures. The ^oups of 
curves showing the distribution of 
a magnetic field made by sprinkling 
iron filings on a surface in the 
field. 

Magnetio Flux. The total amount of 
that mngnotio property wliioh may 
be conceived as flowing from one 
pole of a magnet to tho other or 
around electric currents, the alter- 
ation in quantity of which, linking 
a conducting circuit, causes tho 
development of an e.jn.f. Symbol : 

See Maxwelii, and also Fl.ux 
Density. 

Magnetio Flux Density. See Flux 
Density. 

Magnetio Foci. Points on the earth's 
surface where the Horizontal 
Component of the earth's magnetio 
field reaches maxima or minima. 
Mwetio Focusing (in a Cathode Ray 
Tube). See Foousing Coll. 
Magnetio Force. See Magnetising 
Foboe. 

Magnetic Friction. The strong fric- 
tion between two surfaces of iron, 
etc., drawn into contact magnet- 
ically. 

Magnetio Furnace Regulator. A 

regulator for electric furnaces 
depending upon the loss of magnet- 
isation in an iron core when a 
certain temperature is reached. 
M^etic Hysteresis. See Hystebe- 

8IS. 


Magnetio Inclination. See Inclina- 
tion. 

Magnetio Induction. (l)The act of 
“inducing” poles in a piece of 
magnetio material by the field 
due to a neighbouring magnet. 
(2) See Flux Density. 

Magnetio Inductive Capacity, or 
B^netio Inductivity. Terms occa- 
sionally used for Permeability. 

Magnetic Instability. The condition 
in a shunt wound machine if tho 
extemEd circuit has such a Critical 
Resistance that a slight diminution 
in its value will cause the machine 
to fail to maintain its excitation. 
(2) The condition of relation be- 
tween the magnetio neuolei of 
the atoms of a magnetio substance, 
according to the Ewing theory of 
magnetisation when the magnet- 
ising force is just sufiioient to 
deflect them to an extent that they 
break up their original mutual 
groupings. 

Mweuo Lisulation. Strictly speak- 
ing, there is no such thing as 
“ magnetio insulation," as tho 
lines of force can pass through any 
medium, but the term is occasion- 
ally met with as meaning tho 
intorruption of the iron, etc., of a 
magnetio circuit by an air-gap or 
non -magnetio material. 

Magnetio Intensity. See Intensity 
OP Magnetisation. 

Magnetic Joint. A joint in the mag- 

** netio material of a magnetio oirouit. 

Magnetio Lag. See Visoous Hys- 
TEBEsis and Magnetic Creeping. 

Magnetio Latitude. Latitude meas- 
ured with relation to the magnetio 
poles of the earth instead of the 
geographic poles. 

Magnetio Leakage. The passage of 
magnetic flux through the air 
outside the useful path in a mag- 
netic oirouit of a machine, ute., 
where it is required. See roforonooH 
under Leakage. 

Ma^etio Lens. An expression some- 
times used for an Electro may netic 
Lens. 

Magnetio Limit. See Limits op 
Induction. 

Magnetic Lines ol Force. See Lines 
OP Foboe. 


Magnetic Linkage. See Linkage. 
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Magnetic _ Look. A looking devioo 
on a minor’s safety lamp, whereby 
the lamp can only be opened by 
tho proHoiioo of a powerful electro- 
magnet. 

Magnetic Map. A map showing tho 
distribution, etc., of the earth’s 
magnetism by laoolmic and lao- 
gonal Linear etc. 

Magnetic Meridian. A plane passing 
through a ijartioular point on tho 
earth’s surface and tho magn<.dic 
poles ; dotenuined by the direc- 
tion asHuniod bj^ a iiingn(‘ti<j noodle 
at that 

Magnetic Model. A model such as 
the groups <.>f magnets used by 
Swing to demonstrate the mutual 
action of tho rotatable magnetic 
portions of atoms so as to account 
tor the phoiiomoiia of hysteresis, 
etc., or his later model of tho atom, 
showing tho effect of tho control 
of the fixed portion upon the 
moving ]>orl.ion. 

Magnetic Modulator. A Modulaior 
for wireless transmitting stations 
in which tho variations of the 
luioropliono current cause changes 
in the inductance of iron-cored 
coils in a circuit in parallel with 
the aerial induotanoe. No amplify- 
ing valves are employed. 

Magnetic Moment. The ratio of the 
maximum torcpie extort<*<l on a 
inagiiel. to tho magnoti(< fon^e of 
tlm in wliielv it is si tun ten I ; 

also as tho product of tho 

stn-nglli of pole of a magnel.ie 
necd|«H or otiior magiiot and the 
(liMtance In'tweeii its pohw ; upon 
wlih’h t he tonpio exerUKl upon it 
by a magii.'lie fi<'ld dojKJiuis. Se<» 
Maonktio 'roiuiUK. 

Magnetic Needle. A small balanced 
pivohul magnet with freedom of 
angular movement. 

Magnetic North. Tho direction in 
which tho “ North ” pole of a 
inagriotio lU'odle points, i.e. the 
direction of tlio magnetic meridian 
at any place. Differing from true 
geographic North b^ a variable 
angle oalh'd thn DechneUion. 
Magnetic Ore Separator. Sec Mao- 

NETIO SeI»ARATOJB. 

Magnetic Oscillations. Variation of 
fiuz in gonerators, etc., due to 
tho passage of individual teeth of 
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the armature undor the poles 
causing ripples in tho e.in.f. 
produced. See Tooth Ripples. 

Magnetic Oxide o£ Iron. Peroxide 
of Iron (b'OsO^), the chief ingre- 
dient of Magnetite. 

Magnetic Parallels. Linos on a mag- 
netic mar) of equal Vertical Com- 
ponent of the earth’s magnetism. 
(Sumolimes called lines of Magnetic 
Latituile.) 

Magnetic Path. The coumo followed 
by tho linos of force in a magnetic 
circuit. See REiiUOTANOE. 

Magnetic Permeability. See Pbb- 

MKAiirLiry. 

Magnetic Ping. An ignition plug 
for a system of low tension ignition 
in which tho circuit is broken 
within tho cylinder bv tho action 
of an eloctromagnot, forming part 
of tho plug, os soon os tho current 
is established. 

Magnetic Pcle. Seo Pole. 

Magnetic Pole Strength. See Pole 

STnENCTEI. 

Magnetic Potency. A name suggested 
for tho quality in stool for perman- 
ent inagmsts whereby it requires 
great Coercive Force to remove its 
magnetisation. 

Mas^etic Potential. A conception 
similar to Electric Potential de- 
fined, in the theory of tho magnetic 
field, as tho work done in carrying 
a unit pole from a ])oint whore 
thore is no magnotic field to the 
point in question. The difforonoe 
of magnetic potential, i.o. the 
work done in carrying a unit 
polo between two ]H)inls is, in 
}}raolice, called Magnetomotive 
Force. 

Magnetic Proof Plane. A uamo somc- 
tiiiK's given to a small Exploring 
Coil. 

Magnetic Properties of Iron or Steel. 

The magnetic proportios of iron 
or Btcul which determine its 
suitability for use in machines 
and transformers are its Permea- 
bility and Hytereaia at tho induc- 
tion at which it is likely to l)o 
used, while its Retcntiviiy is tho 
chief factor which docidos its suit- 
ability for making |jcrmunont 
magnets. 

Magnetic Pull. The attractive force 
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due to a magnet. See also Un- 
BAIiANOBD MaGKBTIO PxTUL. 

Ma^etlo Reactance. A name some- 
times given to the component of 
Reactemee due to Inductance, i.e. 
27r/L (where / and L are the 
frequency and inductance respec- 
tively). 

Magnetic Reluctance. See Rzluo- 

TANOn. 

Magnetic Remanence. See Rbman- 

ENOE. 

Magnetic Repulsion. See Repulsion. 

Ma^etic Resistance. A term some- 
times used for Reluctance. 

Magnetic Resistance, Specific. See 

Speodtio Magnetio Resistance. 

Magnetic Retentivity. See Reten- 

TIVITY. 

Blagnetic Rocks. Masses of rook of 
a magnetic nature, chiefly basalt, 
etc., which have a local effect 
on the compass. 

Magnetic Saturation. See Satuea- 

TION. 

Magnetic Screen. A screen or shield 
formed by a substantial layer of 
soft iron to protect an instrument 
from the effect of stray fields by 
affording a path of low reluctance 
to the lines of force. 

Magnetic Separator. An apparatus 
in which small masses of magnetic 
material are separated from a 
mixture by an electromagnet 
which deflects them from the 
course taken by the non-magnotic 
portion of the mixturo. Usod for 
separating iron filings, turnings, 
etc., from brass, and the separation 
of magnetic from non-magnotic ores 
in a powdered state. 

Magnetic Shell. A thin sheet of 
magnetic material conceived for 
theoretical purposes to be magnet- 
ised in a lamellar manner, i.e. 
with the poles formed by its entire 
front and back surfaces. 

Magnetic Shield. See Magnetic 
Screen. 

Magnetic Shunt. A piece of iron, 
usually adjustable in position, for 
diverting a proportion of the lines 
of force passing through on air- 
gap ; sometimes used in a moving 
coil instrument to vary its sensi- 
tivity. 

Magnetic Slot Wedge. A Slot Wedge 
or Key of magnetic material to 


give the same effect as a Closed 
Slot. 

Magnetic Sound Recording. See 

Telbgbaphone (1). 

Magnetic South. The direction in 
which the “ South ** pole of a 
free magnetio needle points. See 
also Magnetic Nobtu. 

Magnetic Spectrum. See Beta {p) 
Ray Spectrum. 

Magnetio Square. See Epstein Hys- 
TEBBSiB Tester. 

Magnetic Stability. The power of 

S ermanent magnets of resisting 
emagnetisation by outside influ- 
ences, such as stray fields, vibration, 
etc. 

Magnetic Storms. Sudden and irre- 
^ar variations of the earth’s 
magnetic field, possibly duo to 
streams of electrons jirojecU'd 
from the sun, somotiiuos suilieiont 
to disorganise telegraph traffic, 
often accompanied by and possibly 
due to exco]>tional activity of 
sun spots, and soinotinu^s Jissooiatod 
with displays of Aurora Borealis., 
Magnetic Strain Gauge. An instru- 
meiib for the iiKuisurenu'iit of 
sti‘nin8inrails,(de., dopoiKlingupon 
the change of i’eiliu*taneti of a 
magnetic circuit with a niovabhj 
armature. 

Magnetic Substances. Substances 
showing magnetic jiropi^rtios ; 
strictly speaking, inclnding feebly 
magnetic {Faramagnctic) as v'oll 
as strongly magnoLic {Ferro-mag- 
netic) substances. 

Magnetic Survey. A survey for 
ascertaining tho distribution of the 
earth’s magnetism. 

Magnetic Susceptibility. Soo Sers- 

OMPTiBiLiry. 

Magnetic Tester. An instrnmont for 
incasuping the Permeability or 
Hysteresis of Ham])los of iron or 
Htool. Soe Du Bois Balance, 
Hysteresimeter (Blondol), Hys- 
teresis Tester (Ewing and Ep- 
stein), Permeahility Balance, 
Permeability Bridge, Permea- 
METEB, etc. 

Ma^etic Testing. Tho doU^nnina- 
tioii of tlie magn(^tic quality of 
iron, steol, or other substances. 
See Ballistic Method, Bar and 
Yoke Method, Double Bab 
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Axv Yokbs Method, Hopkin- 
80 N Method, Isthmus Method, 
Maonetombteb Method, Tbao- 
TiOK Pebmeametee, Wattmeteb 
Method, and roforencos under Mao- 
KETio Testeb and Febmeambteh. 

Magnetic Torque. Tho couple exerted 
on a magnetic noodle by a field. 

Magnetic Tubes of Force. Seo Tubes 
OP Forge. 

Magnetic Units. Units whereby mag- 
netic quantities aro measured. Soe 
Amfebe-Tubn, Gauss, Qilbert, 
Line op Force, Maxweul, Oer- 
sted, Unit Pole, otc. 

Magnetic Variation. See Variation. 

Magnetic Viscosity. Soo Viscous 
Hvstebbsis and Magnetic Creep- 
ing. 

Magnetics. The soienco of magnetism. 

Magnetisability. Soo Susceptibility. 

Magnetisation. The act of rendering 
iron, steel, otc., magnotio ; bo- 
liovod, according to the Ewing 
theory to consist in tho orientation 
of rotatablo and iudopondontly 
magnetic portions of each inolooulo, 
so that the linos of force from thorn 
aro in tho same direction and 
together produce a flux iu addition 
to, and usually greater than, that 
of the extraneous field that origin- 
ally caused this orientation. 

Magnetisation : Ampere’s Theory of, 
Anomalous, Circuitual, Circular, 
Coefiicient of. Cycle of, Ewing’s 
Theory of. Flash, Intensity of. 
Lamellar, Poisson’s Theory of, 
Solenoidal, and Weber’s Theory 

of. AmI'EUIO’s 'rillO(MlY OK 

Maonhtisation, Anomaiahih Mag- 
netisation, <'te. 

Magnetisation by Divided, Double, 
and Single Touch. iSee Divided 
Touch, otc. 

Magnetisation Characteristio. A 
curve connooting the total flux 
and the amijoi’e-turns of (’ixcitatioii 
of a dynamo-electric machiiK^ 

Magnetisation Current. Soo Mag* 

NETiaiNG Current. 

Monetisation Curve. A curve show- 
ing the relation bid-weeii magnet- 
ising force (//} and flux density (Ji) 
for a particular saniplo of iron or 
stool, etc., embodying results takmi 
by tho reversal or other method 
which avoids hystortwis <»frtictH. 


Such a curve shows three more or 
less distinct stages : (1) The initial 
stage of moderate slope, i.e. whore 
(13) mcrea.ses slowly as (H) in- 
creases, (2) tho Btocp portion where 
a large increase of (R) only requires 
a small increase in (ff), and (3) 
beyond tho Knee of the curve, 
a flatter portion asymptotic to a 
straight line where the only in- 
crease in (B) is that due to tho 
external field (2f) as the Inten- 
sity has reached its BaturcUion 
Value above which it cannot 
incrooso. (Also called B-Il Curve 
or Saturation Curve.) A mag- 
netisation curve can also bo made 
by plotting intensity of magiiotisa- 
tion (J) against (22 ). 

Ma^etised Watch. A watch, the 
time keeping qualities of which 
havo been impaired by introduc- 
tion into a magnotic field due 
ohiefiy to magnetisation of the 
balance spring oauHing disturbing 
forces between its turns. See 
Stray Field, Demagnetisation 
op Watches, and Non-Magnbtio 
Watoii. 

Magnetising Coil. Any coil of wire 
RUrroiiiiding an iron core and 
carrying a current to magnetiso it. 
Magnetising Component. TJio com- 
pouont of an alternating current 
in quadrature with tho o.in.f. ; 
forming tho groaU'r jiart of the 
no-load ciirront of a transforinor 
or similar altoriiating ourront 
ap[)uratiis. 

Magnetising Current. Uwod in g»’>m^ral 
for tho oxoitiiig curront <»f a field 
or other magnet, and also in the 
Honso ahovo dolliuul under Mag- 
NKTiHiNG Component. 

Magnetising Force, 'riio “Kor<-.o” 
\vlii<ih produc.os Fhar l>v.Urnilff at 
a point; im'asun'd by tlio inoc.lian- 
i<*al foroo prodiicisi on nnit> poh^ 
in a viu'.uuin at llial. point, 'riio 
naino (hrNtvd is now lulophsl for 
tbo unit. The naino “lino’* I'oriiu'rl.v 
is unsiiitablo as it is oniploy<sl 
for othor <|uanti(.i<‘s. It can also 
bo <'xpmsH('d m gillx'rts por <un., or, 
in tho caso of a bold producc<l by 
a solenoid, in anqioni-turiis p<M' 
cm. or iiK'li. Myinbol : //. 

Magnetism. Tlio proporii.v [iohsohhimI 
by bodios of iron, stool and oc'rtain 
17 
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other matorials,when in a particular 
condition of internal structure, and 
of the space in the neighbourhood 
of electric currents or disturbances, 
of exerting mechanical force upon 
neighbouring masses of iron, etc., 
and of causing e.m.f.’s to be 
produced in conducting bodies 
moving relatively to such bodies 
or currents. Also the whole 
science of the phenomena due to 
this property. 

Magnetism : Animal, Blue, Charge of. 
Lamellar, Latent, Permanent, 
Quantity of. Bed, Remanent, 
Residual, Rotary, Solenoidal, Sub- 
permanent. Terrestrial, and Ver- 
tiginous. Animal Kaonistism, 
Blue Magnetism, etc. 

Magnetite. The mineral, composed 
chiefly of magnetic oxido of iron 
(FcsO^), which, when found in a 
magnetised condition, forms the 
Lode-Stone or natural magnet. 

Magnetite Arc-Lamp. A form of 
Flame Arc- Lamp with a negative 
electrode made of a mixture of 
magnetite with small quantities 
of titanium and other oxides in 
an iron tube and a copper positive 
electrode. An arc of a vory pure 
white colour is produced and the 
electrodes burn away much slower 
than is the cose with carbon arc 
lamps. Of. Titanujm Carbldb 
Aeo-Lamp. 

Magneto. Abbreviation for Magneto- 
Generator, used particularly for 
the special small forms of these 
machines employed for electric 
ignition, telephone bell ringing, and 
for firing explosives. 

Magneto: Hiigh Tension and Low 
Tension. See High Tension 
Magneto and Low Tension Mag- 
neto. 

M^eto Alternator. An alternator 
in which the field is provided by 
permanent magnets. 

Magneto Bell. A telephone bell con- 
structed to work with the current, 
usually alternating, from a mag- 
neto generator ; with a vibrating 
armature which causes the hammer 
to strike two gongs alternately. 

Magneto Compass. An aircraft com- 
pass similar to the earth inductor 
compass but with iron pole pieces 
in the earth-exoited field circuit. 


Magneto Exploder. A small Mag- 
neto Generator worked by hand 
for producing the current required 
for electric shot -firing. See also 
Mine Explodes. 

Magneto Generator. A generator in 
which the field is provided by 
permanent magnets (see Magneto) 
confined almost entirely to small 
machines for special purposes. 
Large Magneto- AU&rnaiora wore 
however formerly employed for 
arc lighting, partioularly in light- 
houses. 

Magneto Ignition. Electric Ignition 
in internal combustion engines, 
in which the current is supplied 
by a special magneto gonerator. 
See High Tension and Low 
Tension Ignition. 

Magneto Inductor. A name given to 
the early forms of magneto- 
generator particularly those in- 
tended for eleotromedical purposes. 

Magneto Receiver. See Bell Be- 

OEIVES. 

Magneto Ringer. A magneto genera- 
tor for ringing telephone bells ; 
sometimes also applied to the boll 
itself. 

Magneto Binging. The ringing of 
telephone bells by current from 
a magneto generator. Cf. Batteuy 
Binqino. 

Magneto Speed Indicator. A speed 
indicator consisting of a small 
magneto gonorator oonnooted to 
a voltmeter graduated to road 
directly in rovs. per minute. 
Magneto Telephone System. A tel<H- 
phone oxcliange in which tho call 
signals aro actuated by magneto 
gonorators at tho subsoribi'i-s’ 
Htatinns. 

Magneto Voltage Begnlator. A name 
some times used for tho typo of a.c. 
voltage regulator in which tho 
ratio of a transformer is varied by 
movement of the oore rolabivoly to 
the windings. 

Magneto-Cohesion. The oohosion be- 
tween two magnotisod surfaoos in 
close contact, which is found to 
produce a resistance to tangential 
forces much greater than tliat 
calculated from the force of 
attraction and the oooflloientof fric- 
tion. See Rotaey Dbum Relay. 
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Magneto-Electric Generator. See 

Magneto Geneuator. 

Magneto-Electric Machine. A gen- 
erator or motor witli permanent 
magnets oa field magnets. 

Magnetogram. A record made by 
a Magnetograph. 

Magnetograph, A rocording form of 
Magneto /Hster fur rf'giatfiring changoa 
in the earth’s inaghotio field. 

Magnetometer. An apparatus for 
ascertaining the diroction or the 
magnitude of magiiolic force, siudi 
as that <luo to tlio earth or to 
neighbouring magnetH, by tho 
do.ficictioii of a magnetic noodle or 
otherwise. 

Magnetometer : Eew Pattern, Mirror, 
and Self-Registering. Soo Kew 
Pattern Magnetometer, etc. 

Magnetometer Method. A mothod 
of testing the magnetic quality of 
iron or stool, depending upon the 
defiootion of a Magnetometer by 
tho polos of a long bar or wire 
of the aubatanco to be tostod 
magnetised by a known current in 
a long solenoid. 

Magnetometry. The wholo subject of 
mametio moosuroniont by means 
of magnu tome tor. 

Magnetomotive Force. A term analo - 
gouB to JSlectro motive Forces applied 
to tho magnetic circuit and signi- 
fying that whicli tends to produce 
magnetic, flux, and equal to the 
line int.ifgral of tlie inagnetio force 
along the path in (pmstion. The 
n-sult ing lliix is proportional to the 
ni.m.f. divided by tho JivlHcfance 
of till' eireuit.. Tho in.m.f.’s atul 
reluetaiKU'H of <lilT<M'ent |)orlionH 
of the (Mnoiit. <‘iin he eoiisidered 
separately. M.ni.f. may also he 
fleliniul as Ihi^ lino integral of 
magiKdio fiir(‘<«. 'riio unit on tho 
C.<j.S. <‘le(!lromagiietie. system is 
i'allod th(‘fiy7/;er/, hut m.in.f. is often 
inoasiired in jiraetico by tho 
Ampere- Turna producing it. One 
amporu-turn is oquivaleut to 0*47t 
gillnirt.. Symbol ; F. 

Magneton. A name given to a 
theoretioal ultimate unit of 
magnetic momcnit of which tho 
magnetic momeiitH of all forro- 
magnotio atoms ajipoiir to bo 
integral multiples. 

15 — (T.52t)3) 
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Magneto-Ohmmeter. An ohmmeter 
employing a magneto -generator as 
the source of voltage. 

Magneto-Optical Rotations. The ro- 
tation of tho plane of polarisation 
of piano polarised light, passing 
through such materials as Fara- 
day’s Heavy Qlaaa in a magnetic 
luilil, or refiectiod from the surface 
or traiismitiod through a thin 
slM’iet of iron forming tho polo of a 
magnot. See Faraday, E^rr emd 
KtINDT ElClfEOTS. 

Magneto-Optics. The soienoe of the 
relations between magnetism and 
light. 

Magnetophone. (I) See Round - 
Sykes MAaNETnrnoNw. (2) An 
instrumont similar in construction 
to a k'lephone rctieivor for pro- 
ducing a loud sound when suppliod 
with an undulatory current. (3) A 
sound -recon ling instrument similar 
in purpose to tho “DioUiphono,” 
but employing tho principle of tho 
Blattnerpkom or Telegrap?ione. 
Magnetophone, Ronnd-Sykes. See 
Round Sykes Maoketophonb. 

Magnetoscope. An instrumont for 
dotouting but not moasurlng a 
magnetic field. C£. Gadvano- 

HOOPE. 

Magnetostriction. The small change 
in dimenHions produced iu a mass 
of iron, etc., by niagnotisation. 
Magnetostriction OsciUatoi. An ap- 
paratus for ooiitrulling tho fro- 
quemey of oscillations di'ponding 
upon th(» inU^raction of tho mo- 
chauioal motion of a rod due to 
magnetostriction and electrical 
oscillations in the magnetising 
circuit. Used in a similar manner 
to the Quartz Itvaonator. 

Magnetron. A Thermionio Valve 
in which the stream of tho eU^otrotm 
is controllod hy a magnetio field. 
In large magiu'trnns pnxlucing 
continuous oscillations, the high 
fret|uency alternating lield for the 
juirpose is jirovided by the filament 
current and e.aus<is oseillatioiis iti 
the plaU) circuit of twice the 
fn'<|ueucy, without tlio use of a 
Grid, Such tubes can ileal with 
powoi-H up t.o about l,t)00 kW. 

Magnetron, Split Anode. Sou {Split 
Anode Magnetiion-. 
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Magnetron Effect. The weakening 
of electron emission in a thermionic 
valve, due to the magnetic field of 
the filament current which imposes 
a limit on the output of large 
vcfives. 

Magnetron Oscillations. Oscillations 
produced in Thermiomo Vc^ea 
circuits by the interaction of 
magnetic fields and electron 
streams. 

Magnetron Rectifier. A gas tube 
rectifier in which the electrodes are 
not heated and the electron stream 
is controlled by a magnetic field. 

Magtlifier. A term used in cable 
telegraphy in preference to relay 
or ampli^r, for an apparatus for 
ampliiymg signals received over a 
submarine oc^le by controlling a 
circuit otherwise than by opening 
and closing contacts (see below); 
also sometimes used for an Ampli- 
fier in wireless telephony. 

Magnifier : Electrolytio, Henrtley, 
Hot-Wire, Selenium, and Thermi- 
onic. See Eleotbolytio Magni- 
hbb, Heubtlet MaaiinEiEB, etc. 

Main (electric). A conductor forming 
part of a scheme of electric supply 
and distribution and furnishing the 
supply to an installation or portion 
thereof. 

Mam(s) : Distributing, Interconnec- 
ting, Negative, Neutral, Positive, 
Bing, Rising, Supply, Theatre, 
and Trunk. See Distbibuting 
lilAIN, iNTEBOONNEOTma MaIN, 
etc. 

Main and Tail Haulage. See Haul- 
age (Eleotbio). 

Main Circuit (of Meters, etc.). See 
Ctjbbbnt Cibouit. 

Main Contact Spring (in Telephony). 
A contact spring making contact 
between two other contact springs. 

Main Dispersion. See Pebifuebal 
Dispebsiok. 

Main Distribution Frame. The frame 
in a telephone exchange to which 
the circuits from the cables 
entering the building are brought, 
usually casing fuses, for every 
incoming circuit. Connections are 
taken thenoe to the intermediate 
distribution frames, and temporary 
connections can be made for 
testing. 

Main Field. The field provided by 


the main poles of a machine as 
distingukhed from that provided 
for auxiliary purposes by com- 
mutating poles, compensating 
winding, etc., or that due to 
magnetio leakage. 

Main Leakage. Soe Pebiphebal 
Dispebsion. 

Main Limit Switch. A Limit Switch 
which opens the main power cir- 
cuit. Cf. Control Limit Switch. 

Main Poles. The poles of a machine 
which provide the main field os 
distinct from Commutatmg Poles, 

Main Switchboard. Tho principal 
switchboard which controls the 
whole output of a generating 
station or the whole of the energy 
passing into an installation. 

Mains (Electric). Soe Main. 

Mains Receiver (WiroloHs). Soo All 
Mains Reoeiveb. 

Mains Unit or Mains Power Unit (Wire- 
less). See Battery Eliminator. 
Majorana Lignid Microphone. A 
microphone in which tho diaphragm 
is attached to a nozzle and oausos 
vibrations in a jet of liquid, and 
consequent alteration of the thiok- 
ness of a film of liquid on the sur- 
face upon which the jet is falling. 
The resulting variation of resistance 
between electrodes in this surface 
produces tho required fluctuations 
of the curroiit. 

Make-and-Break Contacts. Contacts 
such as thoso of tho trembler of a 
bell, induction coil, etc., uiiiployed 
for tho ropoatod completion and 
interruption of a circuit. 

Make-before-Break Contact Spring (in 
Telephony). A contact spring ar- 
ranged not to bmak its normal 
(back) contact before contact is 
established with the operating 
(front) contact. 

U&ke Impnlse. An Impulse consist- 
ing of a brief flow of current. Cf. 
Bbeae Impulse. 

Make Spark. A spark which jumps 
across contacts botwoen which an 
o.m.f. exists, when they have 
approached very near to each oilier 
just before tho completion of a 
circuit. Cf. Break Spark. 

MaTring Capacity. Tlio nmxiuium 
makmg emrent which a circuit- 
broakor, etc., is capable of dealing 
with under sjiecifiod conditions. 
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Making Gorrent. An expression 
used in oonneotion with oircuit- 
broakew for the peak current at 
the luoiiient of closure. 

Manoe’s Method. A 'WheatatoiM* a 
Bridge method of measuring the 
internal resistance of a battery 
in which the battery is placed in 
one arm of the bridge with a key 
in place of the usual battery, 
and a balance is obtained so that 
closing this key makes no altera- 
tion in the defleotion of the galvano- 
meter. 

Manganin. An alloy of copper, 
manganese and nickel usoci for 
standard and other resistances, 
on account of its constancy of 
properties and low temperature co- 
eiiicient. 

Mansbridge Condenser. A condenaor 
made up of layers of paper which 
has been given a coating of tinfoil, 
by a special jiruccss, on one side, 
the wholo being afterwards improg- 
natod with paraflQn wax. Jsod 
extensively in telegraph and tele- 
phone work, and for improvement 
of power factor. 

Manual Binging. Binging of tele- 
phone bolls controlled by hand- 
operated keys. 

Manual Telephone System. A tele- 
phone system in which tlio calls 
are given verbally, and all switch- 
ing operations are carried out by 
hand. 

Map, Magnetic. See Magnbtio Map. 

Marconi Directive Aerial. A typo of 
partially dimetivo aerial con- 
sisting of an inverted L aerial 
with a long horizontal portion. 
Marconi Disc Discharger. Seo Disc 
Disoharobu. 

Marconi Magnetic Detector. Son 

I«..MAaNETIO DwTEOTOlt. 

Marconi Multiple Tuner. Soo Mun- 

TIPTjID Tunbr. 

Marooni-Beiss Microphone. A form 
of carbon microphone us<hI for 
broadcasting, etc., in which the 
sound waves act directly u])on 
the carbon granules without a 
diaphragm. 

Marconi System. The systems of 
wireless telegraphy ossociatiod with 
the name of G. Marconi have under- 
gone so much alteration and 
development that no one method 


can be donned undor tins heading. 
Originally employing an earthed 
aerial containing the spark gap 
and coherer in its own circuit, the 
system was later improved by the 
addition of coupled tuned circuits 
and different methods of spark 
production and detection, loamng 
up to the valve aud other metho(u 
of transmissiou and reception, and 
the short wave (Beam) system with 
highly-diroctivo aerials now em- 
ployed for the longest systonis. 
Marine Galvanometer. A galvano- 
nioter for use on board ship for 
cable work, etc., with tho moving 
system suspended by a tight strip 
above anci below, or othorwiso, 
BO as not to bo affected by tho 
rolling of the ship. 

Marine Propulsion. Soo Pbofulsion 
OB Ships, oto. (Eloctrical). 

Mariner’s Compass. A magnetic com- 
pass of the typo usually employed 
on ships, with tho card attached 
to and moving with the needle os 
distin^ished from the typo with 
a noodle moving over a card fixed 
to tho case. 

Marked Pole. Tho North Seeking 
pole of a permanent magnet is 
often engraved with a line and 
in sometimes spoken of os the 
“marked’* pole. Cf. Unmarked 
Pole. 

Marking Cnrrent. A telegraph signal 
current m the direction which 
catisos the morse instrumonttoznark 
tho paper. Cf. Spaoinu Ouruicnt. 

Marking Wave. A term usi^d for the 
vvavoUuigth used during tho actual 
Morse signal in windless U>l<igraph 
systems whore signalling is affected 
by a change in freciuoney of tho 
continuous waves omployi^d and 
not by their intorniptioii. Cf. 
Spacinu Wave. 

Marx Circuit. An iin|)ulso eireuit 
forming a surgo generator in 
which a numlxo' of itoudensors 
chargitd in paralh*! are eaiisiul to 
spark over simultaneously, bridg- 
ing the gaps which, when broken 
down, jilai'.e Mhuu in s<u'i('is so 
that the full voltage is attained, 
'rile high resistaiuu's by which 
they are coiiiiectod in paralh>l for 
charging only eaiiso slight loss of 
<aiergy. 
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Mats Beotifler. An arc rectifier in 
which the are is struck across the 
electrode and extinguished by an 
air-blast. Pitting of the electrodes 
is prevented by keeping the arc 
in rotation by a magnetic field. 

Mftaa Core. A core for electromag- 
netic apparatus, particularly in 
telegraphy, composed of pulver- 
ised iron or other magnetic mater- 
ial with a binder of non -magnetic 
material. 

lyfftffs Number. The number of Pro- 
tons in the nucleus of an atom of a 
particular element. Cf. Atomic 
Nitmbbb. 

Mass Resistivity. The resistance per 
unit length of unit mass of a 
substance at a given temperature. 
Often more convenient than Volume 
ResisM/uUy in dealing with wire. 

Mass Spec&ograph. An apparatus 
for obtaining the Maas Spectrum 
of a substance. 

Mass Speotrom. A spectrum ob- 
tained by deflecting a beam of 
Positive Raya emitted from a tube, 
containing a I'esidual gas to be 
investigated, by electric or mag- 
netic fields. The extent of the 
deflection depends upon the mje 
(the ratio of the moss of the pro- 
jected positively charged particles 
of which the rays are composed to 
the atomic charge). Thus, every 
element has its characteristic spec- 
trum lines like those of the light 
spectrum, laotopes were discovered 
by investigations into mass spectra, 
which are now applicable to ionised 
metallic atoms as well as to g^s. 

UaAt. A support for overhead lines, 
aerials, etc. ; usually limited to 
tabular or lattice steel structures 
of considerable height and narrow 
base requiring rigging. Cf. Towbb. 

Mast Swiioh. A line sectionaiising 
or other switch mounted on a 
mast or pole supporting an over- 
head line, to be actuated by a 
long rod with a hook or ring. 

Master Clock. The principal time- 
keeper, in a system of electrical 
time-service, which is connected 
electrically to all the other clock 
dials of the system so that they 
are kept in synchronism with it. 

Master Controller. A controller, 

vji^such as that on an electric train 
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fitted with multiple unit control 
which controls one or more motors 
through Contactors. 

Master Drive. See Independent 
Dbive. 

Master Freqaency Meter. SSoe Intu- 

OBATINO FBIflQUIflNaY MlCTBB. 

Master Switch, (l) A switch of small 
capacity controlling another cir- 
cuit of which it does not form a 
part by means of relays, con- 
tactors, etc. (2) A switch in 
series with a number of others 
controlling separate lamps or 
circuits so that the whole may be 
turned ofl at onco. ( 3 ) In automatic 
telephony : a switch controlling a 
group of prosolectors automatic^ly 
or otherwise. 

Matrix (in Electro typing). The mould 
upon which the copper is deposited 
to make an Electrotype. 

Matfhiessen’s Standard. A standard 
of conductivity for copper wire 
according to which a wire one 
metre long weighing 1 gramme 
should have a resistance at 60 
of O' 1539 ohm if hard drawn, and 
0*1608 ohm if annealed. The con- 
ductivity of a sample of copper 
is expressed as a percentage of 
this standard. 

Maturing (of Pormauont Magnets). 
See Aqeing. 

Maxigraph. A supply meter attach- 
ment for recording on a chart the 
maximum demand ever HUcoeHsivo 
period. (S<ie also Phintombtkr.) 

Maximum Circuit-Breaker. A circuit- 
breaker arranged with trip gear 
BO that it is automatically opened 
when the current oxceeils a pre- 
determined maximum value. Cf. 
Minimum CiBCuiT-liBKAXER. 

Maximum Current Circuit-Breaker, 
Relay, etc. See Maximum Cib- 

OUIT-T3BEAEER, etO. 

Maximum Cut-Out. A maximum 
oirouit-broaker of small size. 

M^mum Demand Indicator. An 
instrument, actuated thermally or 
otherwise, for indicating the maxi- 
mum current or kilowatts that 
have flowed in a circuit during 
a given period since it was last 
set. See also MAXiaiiAPU and 
Printometeb. 

Maximum Relay. A relay which 
actuates the trip gear of a Circuii- 
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Breaker, when the main current ous) Intensity. See Mb an Hbmis- 
exceeds a predetermined maximum. pheeioal Candle -Po web. 
Maadmiim Values. Sue Peas Values. Mean Values (of Voltage, Current, 
MiiTiTniim Voltago Cirouit-Breaker, etc.). The average or arithmetic 

Belay, etc. See Over Voltage menu values of these quantities, 

CibouiT'Bbeaeeb, etc. when alternating or otherwise 

MazwelL The name now lulopted for fluctuating ; in the case of pure 

the C.O.S. Unit of Magnetic Flux, sine waves, 2 /tc (0*637) of the 

being such that its roinoval from maximum value. Cf. Virtual or 

a circuit causes ono <^lectromagnotic Root-Mean-Squ are Values. 
unit of electricity to flow in the Mean Zonal Candle-Power. The 
cimuit. (Nainod afUu* J. Clork mean of the candle-power from a 
Maxwell, 1831-1879.) light source in all directions inak- 

Mazwell Tubes. Unit ‘‘Tubes’* of ing a given angle with the hori- 

magnotic or olootrio imluction, zontal piano. (Also called Mean 

emanating from magnetic polos or Conical Candle- Power.) 
electric charges, of such inagnetude Measurements, Absolute. See Abso- 
that unit polo sends out 47T unit lute Measurements. 
tubes of force. Of. Faraday Tubes. Measuring Instruments (Electrical). 
Maxwell’s Rule. Every portion of InstriiuientH for inditjatiug, ro- 

a circuit is acted upon by a force cording, or int<^graUng <iU‘ctri- 

urging it in such a direction os to oal quantities, such os galvaiiomo- 

make it enclose the groatost tors, ammeters, voltmeters, watt- 

possible number of lines of force. meters, etc., or for measuring non- 

MoColl Protective System. i8ee electrical quantities by electrical 

ABSED Differential Pbotbotivb moXXio^ {o.q. MlAciHcaL Pyro7netera.) 
System. Meoascope. An industrial form of 

Mean Conical Candle-Power. Soo Noiae-Measuring Set. 

Mean Zonal Candle -I’ o we r. Mechanical Connector. Apparatus 

Mean Hemispherical Candle-Power. for making Mechanical Jomta in 

The mean of the candlo -power conductors. 

from a light source in all diroctions Mechanical Depolarisation. Dissipa- 
above, or all directions below, the tion of hydrogen bubbles or other 

horizontal plane. Also called produces causing Polariaation in a 

Mean Upper or Lower Hemiapheri- primary cell by mechanical moans. 

caZ Intenaity; um>d particularly of Mechanical Drive (in Wirek^Hs Tiuns- 
lamjw of unovi'n light distribution. iiiission). Jndepemient Drive con- 

Mean Horizontal Candle-Power or trolled l)y tuning-fork or other 

Mean Horizontal (Luminous) In- meohauical oKelllator. 

tensity. 'I'ho moan of the caudle- Mechanical Joint. A condiu^tivo 

power from a light source in all joint botweon cables or other 

directions in a horizontal pUuie; conductoi*H in wlileli tlie inetallio 

used particularly of certain cl««Hes surfaces aro claini)ed l.ogctlior 

of incandescent lamps ami o.ton ineohanicnlly without the use of 

measured by observatitwiB during ro- solder; often usoil in the caso of 

tationof tlio lamp on a vertical axis. aluininiuin conductors. 

Mean Lower Hemispherical (Lutnin- Mechanical Master Oscillator. Noe 
ous) Intensity. Mean ILemis- Mkojiankial Diuvk. 
puERiOAL Candle-Power Mechanical Rectiflers. Ueotiflors such 

Mean Power. See Mean Values. as those of the commutator mid 

Mean Spherical Candle-Power or brush typo in wliich tlm roctilica- 

Mean Spherical (Luminous) In- tiou is elToohal ontiroly by changes 

tensity. 'I’he mean of t.ho ciwidlo- of contatits and not by i)hysioal 

power from a light source in all or chomical conditions of uni- 

directions, iwjiml to Lumintyua dir«»etional conductivity. 

Flux (Lumens) ilivi<le<l by 4n; Medical Coil. An Induction Coil for 
used parLi«mIarly of lamps of administering electrical curative 

in-ogular light, distributieu. treatment. 

Mean Upper Hemispherical (Lumlu- Medical Electrology. Tho aj^plioution 
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of eleotrioal methods to medical electrolyte of zinc or magnesium 

practice . sulphate . 

Medical Electrolysis. Soo Galvanism Mercadier-Magunna Multiplex (Telo- 
(2). graph) System. A MuUipleoi sys- 

Medical Ionisation. The introduction tem in which each nicuuago is sent 

of salts into tissues by passing a on a different audio -frequency, and 

current through them causing eloo- is selected at the rociMving station 

trio Osmosis, (Also called Ionic by a Monotelephone which responds 

Medication.) only to that frequ(‘noy. 

Medium Edison Screw dap. Soo Mercury Air Valve Regulator. An 
Edison Sobew Cap. appliance to regulate tlie vacuum 

IffftfjliTim Pressure or Volt^e. The in an X** Ray Tube consisting 

official Board of Trade description of a branch tube connected to the 

of a voltage above 250 volts but main tube by aporous plug normally 

not exceeding 650 volts between sealed by mercury which can bo 

any two conductors or between any displaced by application of ex- 

oonductor and earth. Cf. Low, temal air prossuro, to allow a 

High and Extba High Pjecessube. little air to enter the main tul)e. 

Medium Waves. Expression formerly Cf. Pilon and Osmo Regulators. 

in common use for wavelengths Mercury Arc Lamp. See Merouby 
between 100 and 1,000 metres, but Discharge Lamp. 
lately defined by the International Mercury Arc Rectifier. Seo Mercury 
Racho-Teohnioal Committee as Vapour Rbotipier. 

applying to waves betwoon 200 and Mercury Break or Interrupter. A 

3,000 metres (1,600-100 kc.). Cf. oontaot-breoker for induction coils 

Long, Intermediate, Short, and in which contact is made between 

Very Short Waves. moving metallic contacts and a 

Mega or Meg. Prefix moaning one jet of mercury provided by a 

million times. (Abbreviation: M.) small centrifugal pump driven by 

See b(jlow. the same motor as the contacts. 

Megacycle. One million cycles. Radio Mercury Discharge Lamp. A lamp in 

frequencies are somotimos ex- which the light is derivoil from an 

g ressed in megacycles per second. incandescent column of mercury 

f. Kilocycles. vapour in an exhausted tube t)f 

Megakelviu. One million ** Kelvins *’ glass or quartz containing a small 

or a unit sometimes quantity of mercury with suitable 

employed in stating the annual electrodes. They are supplic^d by 

output of a generating station. continuous current at ordinary 

Megalme. A unit of magnetic fiux voltagos and the dischargo through 

equal to one million C.G.S. units, the mercury vapour has to bo 

sometimes used in dynamo design, started by tilting the tut>o so that 

etc. the mercury runs along it to 

Megger. An instrument of the “strike’* the arc. Owing to th(» 

Ohmmeter type for moasuromont light being rich in ultra-violet 

of insulation resistance by direct rays these lamps aro used <ixton- 

reoding ; distinguished by its sivoly for photographic purposes, 

oompoot form and oinploying a as well os to a limited extent for 

hand-driven generator in the same general illumination, 

case, and using the same field Mercury Electrode. A uu^nniry sur- 
ma^ets, as the moving coil face in contact with sainphw of 

indicating instrument. See also shoot materials for making tlm 

Bridge-Megger and Duoteb. intimate eoiitac.t vcMpiinul for 

Megohm. One million ohms. The Gj\])ac.itanco h^sts, 

unit usually employed for insula- Mercury Electrol^ic Meter. An Elec- 
tion resistance and for high resist- troVyUc Meter in which a mercury 

once for grid leaks, etc. Symbol : compound forms tho <ileotrolyte. 

MH. Mercury Helix Permeamoter. A 

Meidinger’8 Cell. A form of Gravity inapietio testing aj)parat.uH in 

pattern Dcmiell cell with an which tho fiux is inoasurod by the 
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uu'rluuiir.vl fUT i.itiri' on ii hi'lix nf ! 
iiMTiMiry lit ail Hirrup in th» j 
Miik iH'tif cii’i’mi. 

M<*rcury Motor, s* i* Mr.iici uY Ki.nr- 
TKOI.VTU* Mi/n.it lltul MkIU'I ItY 
Murmi Mi.rr.u. 

Morcury Motor Motor. A {••nn t>t' 
supply tiirti*: l‘'*r •in*'* t fiirrnnt, 
in wiiii'li tilt' iiittviiij* iki*itta(ur«' 

i'ttii.ti;it.'i of a (liMr nr !•« li of 
copprr (lipp.iiit into t\ hath <*f 
iin'rnury lrt*m ului li tli** run’* nf 
111 rttiiN'i*yril to it ; u .u.kliy ••*' th«* 
imipe'ri'-li'tiir t vpt’ with p.-njiivn* nt 
lirlil iiiti'.'iii'l s I'.i*. I 7i«i •/'/** r’tif « li* 
un*i /•'• rr.iatj t/iftrv. 
Mercury Switch. V wikIi ntlifi* 
with tiM'il •t'liMii’, . f-triiitil hy 
lai 1‘t’iiiY I'tip , nr ill v.lrrli iit< n*ui\ 

111 u rin 111 ; ah' I nt.i'it* i** hi.tl,*** 
iiNi-r mlif.Vi'! . h> tihili,' till' tllhi-. 

Mercury Unit. S’" Sn *>11 ‘.-i I str. 
Mercury Vapnur Krcpirncy OhunKt r. 
\ii f.pp.i mi itiiil.T 1*1 a 'liuuv'f 
I /n I'T; ,*i‘ r t tt tl»«' I'l Yi'i .ill!*- 

tvpn with Iht' i*<lilr*tl iTsl I'VClIi'il 
nt atliUnniit tr((|U«iic> tnuu that 
«•! thn .upplv t.iiifaiilf a. ti r«A<*r 
ihlt huh ln'fuii'ii .'.;y t*-iu4 Ml 

• ht'i'i'i lit tn'mii'iirii' 4. 

MtTcury Vapour Lamp. S . ■ M i .ii< 1 1? v 

niMiui;«.i l.vMo, 

Mercury Vapour Lump, HiKh Proji- 
HUro. .•! " Hu. ! I'lir tai !*i Mi n 

• I i’.i \ M*«t« r. l.\ Ml*. 

Mercury Vapour Kectitler. \ n-fii- 

!i*'i* l!•'pl‘ll•lltll; t<»r it I ui'tinTi upiiii 
th«’ iiTijtlii'ici miiHl rnii<iui‘f ivity of 
tin iui'r*'iiry u'*’ iii im rxiinuitoil 
\t' r < *1 111 iiKvIl 1 for 

Hfriiinuliilnr ••hurj'iiip fn«m iiltnr 
iiiifiii^t «'urr*'iit nri’Mif *, mnl in 
Itu.ti i.'i 1 * r niuiiiii : I’liirtiui an i 

• ■'’ *M I I ill* • 1 i tirn iif i»i» litiupt fiMiii 
u!:i tti.if III * riii'iiit I uinl I'nr l ii rti ir 
fiiofma iiit'.al «t| I'ntar.i ^’••a 
V • 1 fnr ill .III* tut inii i*r nti t Im 
tr-.i'ii H • If III nht . . Inilli i up tn 
/OUi.W,, .Ulli 1*1 (tin ||iitiil,t<{ i.i'p" 
up I'* ahniil sunn t. , umt ,, Ski* 
al K I’lU'.Mi PM*., iJriii ( *1 1*. I i.’Mi., 

Til 1 p I'l 1 ,'t*., i'l.il Ml I iT« 111 . 
MeriiiiHii, MuKootic. S»*n M\i*M.*rn* 
Mi:kii»i \N. 

Merit, Fiicuro of luul Kuctor ol. Son 
P’lui HI. nr Mi.iur ami Kinoit nv 
Ml HIT. 

Morz**nuutnr Protoctivo Sy.stoxn. *Sim* 


SiM.IP t'liNUITTOK I'Ri iTKvTIVK 
Svnrr.M. 

Mcrz-Price Protcciivo Systom. A 

prntri*t.iV(‘ J.y.iti'iii f«»r h'l'daru and 
other I’lrcnitM ni wlueh the cirr.uit- 
iireaUer.i are opoiieil hy ri'layn 
will'll th**i'<* 1:4 lark of «'(|iiivlit>y 
hctwi'fin tli*‘ rurri'iit. ilowmj' in 
at. oin« iiid and out at the othrr 
dun to If-aUai'i*. Tim rrlayu aro 
iio'litdiMl in a pilot win* cirruit 
c**iini‘i*tnii to nurrnut t raiittfiiriunrM 
af tlio two niidrl iif tlio liUn in 
oppo iition. 

Mesh ConUfCtion. Tho (’oniinetion 
of pliami III a polypha-m riri'iiit 
?io that they form a rlosrd ligurc 
With no iiiMitral point ; al .0 railed 
111 tho rivi** of a t hrnr-pha II* ly.itciu 
Ihltn t *itftnertiiiu. t'f. Stmi (’on. 
MlM'MN. 

Mesh Voltage, 'rim litm viiltai'i- of a 

tlii'i'nphnm or ni\-phii.n .'.yotriii, 
l.i . Ill tlm latter eau*, tliat Irntwi'i'ii 
eoiriiMMitivn line., (Al.o eidlnd 
tlm /It'jTtitftm ro/fif;/r.) (*f. Dki.ta 
V o|.T\OM, DiAMllTIlAt. \'ni.TAOI>J, 
and Star \'oi.T\or.. 

Mesny Circuit. A nyiteni of trann- 
itii • tion of very short wavi's in 
which a lymiuetrical arranni'iiient 
ot tv\o o.ii'illatin;' valveii in em- 
ployiMl with tlieir jilaten and ^ndo 
rei|metively coupled hy induet, - 
ance Mot lit* relit nil points of which 
the Jli.f, eonrieef ioni are nuuli*. 

Mesophotometer. An iiitc'KratuiK 

ph««foru»’ter ftiviiu^ hy one oh.Merva- 
tiori the avi raft" i’andh* power in 
Olio plain* from a rn»urco «•{ hjdd-. 

McsseuKcr Wire. A iiamo !iiime(iim*ii 
u ,efl for a <S'( 4 «;ira,v(oM or f'li/r/iiirv 
HiVr. 

Motaholoni. 'riu* pr«>due|M nf -m*. 
ei*..’iive di untei;rat ioii of radio, 
active tiodien. 

Metadyne. A ilireet l urreut im-rhiiie 
with tuori- tliiiii Iwii III 11. he I per 
pojn pair, u I* d iM \ (u 1**11 * lorui * tor 
f r.ui .i'oriuHttiiti iiuil ii-<'ul'il iMU. piir 
tiruhirly m i'oii\ ert 111;' from emi 
Inuf. YiiltiU'e to eofn.tillll p«»\ier. 

Metal, Non-ArcliiK* Non Aiu'iNii 
Mk.tm.. 

Metal Kletdrotle (m An* \Vel*hn •», A 
rod **1 tui'lal iM'twecii wlmh imd 
till' w».rU 111** are 11 ..Irueh imd 
u.ilidly 111 to rierx itlp to pioNide 
the (ilhup miiteriol. iSen H \m;. 
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CovEKBD, Cobed and Sheathed 
Eleothodes. 

Metal Filament Lamp. An inoan- 
desoent lamp with a Metal Fila- 
ment, usually of wire -drawn tung- 
sten, either in a highly exhausted 
bulb or in a bulb containing an 
inert gas. See Gas Filled Lamp. 

Metal Filaments. Filamenta for in- 
candescent lamps made of metals 
of high fusing point, such as timg- 
sten, made eimer by a squirting 
process from powdered tungsten 
with a suitable binder and after- 
wards rendered more homogeneous 
by heat treatment ; or, as is now 
more usual, by true wire drawing 
through a die. 

Metal Lamp. See Metal Filament 
Lamp. 

Metal Rectifier or Metal Oxide 
Rectifier. A form of rectifier 
depending on the unidirectional 
conductivity of a junction of such 
materials as copper and copper 
oxide not apparently involving any 
chemical or eleotrol3rtic action. 
(Also calJod JSleciromCf Cuprox^ or 
Barrier Film Rect/ifier.) 

Metol ** V ” Ring. The metal end 
ring of V-section which clamps the 
commutator bars in place. 

Metal Valve, A- Thermionic Valve in 
which a metal container replaces 
the gloss bulb, and in some ooroh 
constitutes the anode. 

Metal “ X ” Ray Tube. An “X” Ray 
Tube partly of ghiss and portly of 
metal, the latter for the prevention 
of ogress of rays where not re- 
quired. 

Mekl'^llsd Switchgear. Switchgear 
in which all the conductors and 
insulators are within oorthod metal 
covers, including that in which 
portions are covered separately. 

Metal-Cored Carbons. Arc lamp car- 
bons with metal cores for the 
purpose of improving their con- 
ductivity. 

Metal-Enclosed Switchgear. Switch- 
gear, the whole assembly of which 
is enclosed in an earthed metal 
ctusing. 

Metallic Arc Welding. Welding with 
an arc between metal electrodes, 
e.g. between the work and a stick 
of the metal to be added to the 
j uint, with or without a suitable fiux. 
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Circuit. A two-wire tele- 
phone circuit insulated throughout 
as distinguished from a single 
wire circuit with earth return. 
Metallio Filament. See Metal Fila- 
ment. 

Metallic Filament Lamp. Sec Metal 
Filament Lamp. 

Metallised Filament. A lamp filament 
of carbon which has roc<uvod Iwtat 
treatment making it almost me- 
tallic in proj^rtios, l)y partially 
converting it into graphite. Such 
a filament can l)0 run at a lower 
spocific consumption, i.e. a higher 
EffioUncyt' than an ordinary 
carbon filament, but not so low 
as a metal filament. (Also oalN^d 
Qraphitiaed Filament.) 

Metallised Valve. A Thvrmiomc Valve. 
the bulb of which is Hi)ray»ul with 
a metal film to i)rodiic.o a scrtHniiug 
effect to oount^jriuit the oiTeet of 
stray capacity couplings. 
Metallising. The covering of tiio 
surface of a non-c<»n(lucting mould 
or other article witii a nudallic or 
other conducting layer so that 
electro -deposition nuiy bi> effect ed 
thoretJii. 

Meter. A term sometirnoH used to 
cover all classes of switch) >oani 
and other oloctrical nnuuturing 
instruments, but often limited to 
integrating meters {Watt-hour 
meters and Ampere-hour meters, 
etc.), for olootrio supply, and for 
counting teloplu>no calls, etc. 

Meter : Alternating Current, Ampere- 
honr, Arno, Aron, Bastian, Battery, 
Call, Clock, Continuous Current, 
Continuously Integrating, Coulomb, 
Cunent Square, Decibel, Discon- 
tinnously Integrating, Dose, Double 
Tariff, Effective Call, Eloclrioity, 
Energy, Frequency, Form-Factor, 
Gas, Heat Direct Current, Horse- 
power, Honr, House Service, 
Induction, Ineffective Call, Inte- 
grating, Kilowatt-Hour, kVAh., 
Lightning Severity, Mercury, Mer- 
cury Electrolytic, Mercury Motor, 
Milliampere-Second, Motor, Oscil- 
lating, Overoompensated, Peak, 
Phonic Capacitance, Polyphase, 
Power, Power-Factor, i^epay- 
ment. Prescot, Reactive, Ampere- 
Hour, Reactive Power, Shunted, 
Single-Phase, Sine, Slot, Supply, 
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Switchboard, Telephone, Thomson, 
Three-Phase, Three-Wire, Time, 
Torque, Tramcar, Two-Rate, Ultra- 
Violet Light, Undercompensated, 
Volt-Ampere-Hour, Watt-Hour, 
Wattless Component, and Wave. 
Sm Alteun-atinq Guiibent Meter, 
Ampere-Hour Meter, otc. (Soo 
alao roftu’v'uc-ort uinlor Instru- 
ments.) 

Aleter Dial. Tho indicating portion 
of a motor whoro indoxes move 
over graduated circles correspond- 
ing respectively to the units, tons, 
hundrt'ds, thoLwands, etc., of units 
oonsiimod. Cf . Cvolometer Diaus. 

BSeter Key. A key on a telephone 
switchboard which closes a circuit 
to actuate a Telephone Meier, 

Meter Lamp. A signal lamp on a 
tolophono switchboard wliich lights 
up to indicate that a call meter 
has been actuated. 

Meter Loss. The energy loss pro- 
duced by n'sistanco, eddy currents, 
h 3 n)terosis, friction, etc., in a motor. 

Meter Panel. A Panel on a switch- 
board for tho aooommodation of 
watt-hour motors, etc. 

Meter Rack. A frame in a telephone 
exchange on which are mounted 
rows of call meters. 

Metre-Ampere. An ox]iroRHion used 
in oonnoction with wiroloss ivorials 
for tho pnxliKvt of the moan height 
and tho rated current. 

Metre Bridge. A Wheatstone's Bridge 
of t.hi» Wire palUim with the 
wire one iiietre in length. 

Metre Candle. Lux. 

Mho. Tiio unit, of Conductance or 
Admittamct being that of a oon- 
duotor having a rosistanoo or 
iinpodanco of one ohm. 

Mica. A mineral, occurring in various 
arts of t.ho world in irregular 
locks, which can bo split into thin 
uniform sluxits, eonsisling of sili- 
cates of aluminium and potassium, 
sodium, etc. ; employed to a 
largo oxUfnt for insulating purposes, 
especially for oonunutators, on 
aocount of its high dielectrio 
strengtli and power of resisting 
high toniporaturos. 

IMica “ V ” Ring. A conical shaped 
ring of mica, luicanito, etc,, which 
insulates tho coinrnuttvtor bars 
from th(j Metal “ V" ring. 


[Mio 

Micanite. Sheets, plates, tubes, etc., 
made up of mioa laminations eon- 
solidated by special varnishes under 
pressure. By this means mioa 
can be made up into shapes and 
sizes not possible with sheet mioa ; 
Used particularly for commutator 
rings and slot lining. (Also called 
RjjjooNSTRuaTED MiOA.) See also 
MiOAIjBX. 

Micarta. An insulating material cap- 
able of replacing ebonite, etc., 
made chiefly of mica. 
Michelson-Morley Experiment. An 
experiment mode in 1887 to endea- 
vour to ascertain whether there is 
relative movement between the 
JSJther and tho earth, by observa- 
tions of interference effects be- 
tween beams of light travelling 
with and across the earth’s motion. 
The result appeared to Indicate 
that the earth carries the other 
round with it, as no difference in 
tho velocity of light in the two 
coses ouuld be detected ; in contra- 
diction to other experiments and 
theories; but eon be explained by 
tho assumption that the ^monsions 
of tho apparatus change slightly 
duo to their motion, os indicated 
by Einstein’s theory of relativity. 
After doubts had been expressed 
as to its validity, the experiment 
was confirmed in 1928 by repetition 
on a much increased scale. 

Micro-. Prefix meaning uno millionth, 
o.g. mioroampore, one millionth of 
an ampere ; a unit sometimes used 
for voj^ snuill currents. (Symbol : 
/X.) 

Micro-Drive (in Lift Control). An 
arrangement in which an auxiliary 
motor is «en]>loytid to adjust the 
floor levelling afl.»*r Hlop])ing in the 
ordinary way by rotating the brake 
shoos on tho drum driven by the 
main motor. 

Microfarad. (Abbreviation: pF.) 
Tho most widely used practical 
unit of capaeitaneo ; being one 
inillionth of a Farad, Tho latter 
although used in many formulae 
on account of il« eont^spondoneo 
with the otlx'r Practical Units^ is 
inconvonieutly larg(» for use in 
defining the ca|)acitanoos met with 
in praetico. 

Miorogalvanometer. A sensitive 
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galvanometer in which a very 
small deflection is optically magni- 
fied. 

Miciogap Switch. A switch for low 
voltage a.c. in which the separation 
of the contacts is about 0-006 in. 
The current is interrupted by 
neutral repulsion of electrons from 
the contacts. 

Mioroge. See Tebbblla. 

B(tioro*Henry. Abbreviation : yuH. 
One millionth of a hervry. 

Microhm. Abbreviation : fiSi. One 
millionth of an Ohm. 

Microhm-Centimetre. A name some- 
tim(‘S used for a unit (»f Volume 
Resistivity. See Miobohm. 

Micrometer (Electric). An instru- 
ment for measuring small move- 
ments, depending on flux changes 
caused by minute alterations in an 
air gap in a magnetic circuit. Used 
in conjunction with an oscillograph 
for recording vibrations and rapid 
changes of pressure on a diaph- 
ragm. Cf. Ultbamiobometer. 

Micrometer, Spark. See Spark Mi- 
crometer. 

Micrometer Gap. See Spare Micro- 
meter. 

Microphone. An instrument founded 
on the discoveries of Hughes (1878) 
and Edison (1877), devised for 
magnifying small sounds, and now 
used in a slightly difieront form as 
a telephone transmitter. The ordin- 
ary form consists essentially of a 
diaphragm set in vibration by the 
sound waves and causing by its 
motion variation in the resistance 
of a mass of loosely packed carbon 
granules and corresponding undu- 
lations in the current through the 
instrument faithfully copying the 
form of the original sound waves. 
See 8dso Telephone Beobiveb. A 
number of other forms (see below) 
are used to a limited extent for 
wireless telephony and for experi- 
mental purposes, and the torm 
has come to be applied to any 
variety of sensitive telephone 
transmitter, whether dependant 
upon variation of resistance or 
not. 

Microphone : Carbon, Condenser, 

Diaphragmless, Differential, Elec- 
trocapillary. Electromagnetic, 
Flame, Glow-Discharge, Majorana, 


Marconi-Beiss, Moving Coil, Multi- 
ple, Push-Pull, Ribbon, and Solid 
Back. See Carbon Miouophonb, 
Condenser Microphone, etc. 

Microphone Amplifier. (l)Aiiampli. 
fior used in conjunction with a 
broadoastingmicrophoiiH to amplify 
the variations of ciirmit caused 
thereby before th<jir transniissiou 
to tho Control or Modulating 
System. (2) A micr<>phouo acting 
on the same priiicij>IoH a Micro- 
phone Relay. 

Microphone Battery. TIu^ battery 
which supplies the curnuit in a 
microphone circuit.. 

Microphone Circuit. The local cir- 
cuit containing a inicri)i)hono, a 
battery, and tho primary of an 

Induction Ooil. 

BUcrophone Belay. A relay in 
which tho slight movomont of tho 
armature of an elt^ct.romagnot 
varies tho rosifitaiieo of a loose 
carbon contact ami thonshy con- 
trols tho vuriatioiLs of current 
in the local circuit with a similar 
action to that of a Microphone. 
Microphone Transmitter. Woo Micro- 
phone. 

Miorophonic Flame. Soe Klamb 

Micro pnoNK. 

Bflficrophonic Noise. Valve Noise in 
a wirt^IesH rcicoiving apparatus, 
consisting of a more or loss musical 
noto, duo to tho (»lTcot of mochau- 
ioal vibration of tho filament. 
Miorophonic Valve. A valvi^ with 
insulficiontly rigid oloctrod(w IU(.l)Io 
to take up vibrations whi<*h pro- 
duce Miorophonic Noise. 

Microphotometer. A ]>liotoinotor of 
a high degree of accuracy. In one 
form tho change's (►f current. f)r()- 
duced by change of illumination 
falling on a Photoelectric Cell are 
ainjilifiod by Thvrmiomc Valves. 

Micro-Bays. A name somotimos uH('d 
for electric waves from one l.o t<'ii 
metrics wavelength UH<‘d in n*<v‘iit. 
systems of wirelt'ss communication 
over short distanoos. 

Microscope, Electron and Infra-Red. 

Ji3i.i!3(!TRoN Mi<mios<iocI': and 
TNiniA-Rwu Mi(5Ros<ioi‘k. 

Microtelephone. A name somotimes 
given to a hand combination 
tolephono sot in which tho trans- 
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nii(t«*r (Mirroitlionc) atitl /‘iinVrr 
ur«' jtitni'ii lii-r iiitd hi'ld tti 

tliM iiiiiul ulicu in 

3W[icrt)-W;ivt»8. Sk- Mu ku Kvi 
^EVXiddUi Wiro. TIk* rnn(lui‘t<<r m a ! 
Thrt‘t‘ n »rr Sijstt'rn ulufh it luii’r- j 
mi-diati* in lu’i*. nn lt»'t t h'* t vvm t 
tiuiiti IT (hilt r i 'omiurtiir'i I r.iuur \ 
t imi> . l alliMl thi' .Vi'H/ni/ li'ir/*, ami j 
in iiMMii '.y tiMUi rtiiinri'lril tn i 
I'lirtli. 

BHid-Piiint Protftctivft Systoiii. A . 

NV fi‘ii4 liT |ti’'iti'iMni'' jtriti rafiiiM ’ 

a win tt I'atilt I Itrtunu turn... in 
ultii'ti tappiir't at‘i' taKi-n truin tliti j 
nudiili* 111 I .irii )iitu i> vaiiihni% I 
ami I'l itnii ill'll ti« Iran.* \ 

fnruiM't ahirr l!»'- vnltiw‘,''» . m flu* 
Imivr . Ilf till! utniliii;:* . ar*' lialaiir* il ; 
I til llir < 'tin* lUtUnu'i' v li'in, » 

3 Wiirni‘t Kiinittr.i». V ii.nn nl « li -.ni* ' 
tiirnivi’i' uiUi a i mt' ttin*oi . 
vttin ii i ll'l l I'-tiii* iiuiit up . I 
I't'iiMniil !•> ,tirtiir .li.nwil tarlmn ; 

III a nil 1. it ra I' .ttnl n>n \ 
‘ tiiiil. Ill'll wilh a |w ri-i! |i i tlf, j 
Mi'^rtttion CcnsUnt, Tlir nKm nf | 

lilt' Vi liM'lly nf a Jtiiiilivn nr I 
ni'palivp i in nf a lUliitann* ilnrint» 
nil rt rnly II I In thn 'tlini nf 1 lli* 
Vi'iiUMtli' I Ilf ihn Jill nil Vi* ailil 

iir'»af ivi* mil 1 . (Al'in iMvlli'il VViin.v* 
/iniY Sujitfu’r.) 

Saimtion o! Ions. 'Hm* jiaaipo nf 

JIM Ml ivi'ly rharpi'il inti i {i 
Imvarii'i till* rulhniln anil nf 
ni-;'afi\ily i’liar^*itil mn i ( .IriiiiN.s) 
fit'.wMil. ilii* aiintiit iluniif, nli’i-irii* 
h I .. St'i* Mnnii, rrv. 

Mil. Onit ihiiti iimllh nf an iin’lt. 

Mil, (Jirt'iular. i''*n (’iui ri.\u Mii.. 
3Mil-ummrt«r. . 1 *' Mn.M,vMiM:i:r. 

M! i j r.. 

IVItlkiM'. M’.n 1 li.M.it \ rni’. 

Malktiu;. 'I'ikn njH'ralmti nf fully 
rltar^VM'.' iniltviiinal n-ll 1 nf an 
ari'timulalnr lialinry ; mu falli-ii 
nn ari'iiitiil nf tin* tntIKy apiiraranm 
nf I in* f’li-rirnlyti* will'll ihn rrll it 
iiilly i liarp'il, ‘lun tn Om jirrrinttrn 
itf itimll liiililili i nf pa 1. 

MilkiuK BooJitwr. Ni n Mn uit.u Oi:n 

ITU run. 

Milking Gonmitor. \ tiniill nminr 

.'I it- mint pivtnp 111!' vnlliv'i* rr 
ijMnril fill' rliarptnp - ini'ln rrlh nt 
Mil urriitnulalnr li.ittiry, (Sntni' 

limi'u itii'iiM'i’i'lly I'alli il Mii.kimi 
H niririTl.) 


Mill FittiuK. S'l* Kvi rnuY KirriNn. 
Milked Slots. Sliii I 111 annal tiri'M nr 
rnlnr.i nf Mtniiill niii{*iitni';i iiimln 
liy tnilllTlK tlinin nut nf thn I'lini- 
j li'ln fylitiilrti'iil U'l ii'iiiMril I'urn iii- 
alnail nf 11 imp rnaily iilntli'il ilirnM 
111 liinlil It up. 

MilliT KfToct. rill' iiuTi'ti.i' in i lTm*. 

ii\r I'ap.K ii.ini'i' liitwii'ii till' 

.iml 1 ill' tii.inirn; ilnr tn Uili rMnllnli 
Ilf chn tMp.tril.im It iM'lwi rn llln 
pi.'ilf .iml till- 'Till viiiii'l) r.ni'ki',1 a 
i-Imi* I- In III* inilui'i'il I'liTlrn. 

■.t.*i ir.ills liy 111 • pi. Ill' nil 1 Ilf' 

• r.il. 

Milker Bridge. V pmi nimini ii.r nr- 
< Mtu'.i'iiii'iil rniiiii I’ll il lii‘l\\i'i-n 1 III* 
i-.imI (inil plain i’iri‘int.< nf a tlmr* 
lamnir valvn with thn Miriahln 
pnint fnaniTli'il in tin* rat hniln 
Miiii ml jii'.lril till thnrr i i Mlniirr in 
thf' Jilatr rirrmt li lrpliniir, will'll 
till* Milvn t!i fi’il with a railin* 
fri'ijurury vnltiipn, 'I'lin ratio nf 
till* ana 1 nf lh<‘ pntniit inini'trr ri 
tli**n till* amjilifyiiip farinr. 'riin 
itppuralui ran itl <n hn u.iid fur 
tli'trriiiininp thr iiitrrna! rr.tmlanra 
nf ilin \ahi'. 

Mtlli-. Prrlu lliriltllllp ntm thiiu* 
laiiilth, n.p. linlhvnlt, nim thnli< 
.iiialtii nt a Milt. (Alilii'i V iMtinii : 
m.) 

Milliammotor. *Si'n Mii.i.iampkuk- 

MiUiamporo. Om* Ihnuiamllh nf an 
anipnri*. A unit U'.imI i>y irlrprapli 
anil trli'plinlii' rni'inirr-. wlm arn 
thi’i’i'fnri' •inrni'tmii • ."pnhi'n nf at 
’* nulliampi'rr mi’ii." 
MiUiainpontmator. An ainnu'irr pra 

(Inalril III! thtil r.trli lint linn inilt- 
ralra nni* nullianijirr" : nfti<n 
arranpi'il wilh ■Miilalili’ r* n itanron 
Mil fliat thr nanin in .1 runn iit ran 
hi* iifi'fl al-iii III a inilUviilt inrtrr. 
MiUuimpt'ro-swoml MoIit. \n nppai 

lltui tlll.llip lllt<i lirinlinl till* 
rurii-nl ilii'i'U'li ti "A" /•'ni/ '/‘m/u 

III Wrll M. tllili', liT nliliatlllp 
f'Ihrl'i nt ViltlMtimii III till' nuljiut. 
Ilf till* tuhr III rniit rnllllip r Ypii Min* 
III /»'a>/i*i</rii/*/n/- 
Milll-Lambori. Sn* Immiutit. 

Milli-mUtro-. I'nliH nuaninp nan 

1 hmi <iinil II III I mil t II, Alihii'i Ml mn ; 
m/I. t'l ftii.ii. 

MiUivoUniftor. .V v.iltnirirr prinlu- 
atnl c.n that narh ilivninn iiitlirataN 
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one millivolt ; often arranged with Mirror Gkdvanometer, Magnetometer, 
BTiitable resistances so that the etc. See RuiFLBOxma, G-alvano- 
same instrument can be used also MBTnit, etc. 
as a milliamperemeter. Mistnning. See Detuning. 

Mine Exploder. A magneto -generator Mixed Retroaction. Retroaction in o, 

specially constructed for providing wireJoss receiving apparatus in 

the current to detonate explosive which both oloetroHiatio and eJec- 

ohMges. Sometimes arranged to tromagmitic coupling aro eni- 

be operated by pushing down a ployed. 

rack or twisting a handle, and with Mrdng Key. A key used in certain 
a device which only oonneots the methods of caj)aei lance testing to 

armature to the circuit when full connect the caj)acituiieo to be 

speed has been attained. (Also inoosured to a standard condonsor, 

called Shot- Firing Generator and after both have been cliargtid, to 

Blasting Machine.) allow their charges to mix, so that, 

Miners^ed Carbons. Carbons im- if they exactly balance, they will 

pregnated with metallic salts for neutralize each other. 

xiBQ in Flame Arc Lamps. Mixing Unit. A potontioinoter ar- 

Miner’S Dip Needle. A portable form rangement whereby the output of 

of Dipping Needle for revealing two broadcasting niicrophonos can 

by its change of inclination the be combined in varying proportions 

presence of magnetic ore. in the amplifier circuit, e.g. when 

Mmer’s Lamp (Electric). A self- a background of nuiHic or other 

contained Tamp complete with sounds is to suppoi't a dramatic 

accumulator and switch, of sub- performance in another stutUo. 

stantial flame proof construction M.E.S. Units. The pn^ctical system 
and efiiciently locked, for use in of eleotrical units (ainp<»res, volU, 

mines where explosive gases are etc.) which may be taktui tvs being 

likely to bo present, to take the founded on th(» metre, kilogram, 

place of the Davy (oil) safety and second if the permeability of 

lamp. space is taken im 10“® instead of 1 

Miniatnxe Edison Sorew Gap. A in tlio same way as the C.G.S. 

laiiip cap similar to that described sysUnn is boHod on the centim(‘ter 

under Fdison /Screw Cap, but of gramme anil se<M)nd. AdopUul in 

much smaller size (about | in. 1035 by the International Elite- 

diam.); used for flash lamps, etc. trotochnical CommisHion im HU|Hir- 

Also called Flash Light Edison seding the C.tl.y. absolute eleetro- 

Screw Cap. magnotic and eleetrostatie systi-mH. 

MininiTini Giiouit-Breaker. See Mini- Mobility. Tho velocity of an Ion 
mua£ CumiENT and Minimum VoIiT- of a particular inatorial in eliHitro- 
AOB CiBOUiT-BaEAiiEKS. lysis under a potential gradient 

MiniTYm-m Gat-Out. A Mifiimum of one volt per centimetre. See 

Circuit- Breaker of small size. Ionio Velocity and Miukation 

Minimum Relay. A relay arranged of Ions. 

to operate a tripping oirouit when Model, Magnetic. Sec Magnetic 
the main current falls below a Model. 

predetermined minimum value. Modulated High Frcdnenoy, AmpMca- 
Mming Equipment (Electric). Seo tion of. Sen AMFiiXFioATioN of 

Am COMPBESSOR, Coal Cutter, Moduj*AlTed 11 tun ^REQUENaY. 

Conveyer, Flame Proof Apfak- Modulated Keyed Gontinnous Waves. 
ATUS, Haulage, Miner’s Lamp, Continuous Waves, modulated at 

Pumping Plant, Rook Drills, an audio-frequency t>e give a 

Ventilating Plant, and Winder, clear unvarying note on rueepLion, 

etc. and broken up into signals by a 

Mining Looomotive. An elootrio key. (Sumetimes called Type A2 

locomotive taking current either Waves.) See ToNio Train and 1n- 

from a trolley wire or equipped terrui»ted Continuous Waves. 

with accumulators, of specially Modnlatu^ Grid (in a Catiwdc Ray 
compact design for use in mines. Tekvisioti Tube). Tho eleotrodu 
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near iho cathode which controln 
the intenHity of the electron beaiu 
in accordance with tho BijjrnalH 
recoivotl. 

Uodulatins; Valve. A thermionic 
valve uuod iu a wiroluHs transmitter 
to amplify tho audiofrequency 
oscillations produced by tho micro- 
phone and to su[)orposo thorn upon 
tho carrier wave by suitable eustion 
upon tho plato circuit of tho 
uscillatinp; valve or an amplifier 
connoctiKl thei’oto. (Also called 
Control Valve.) See also Chokiii 
Modulator. 

Modulation. The periodic alteration 
of anii)lituiUs frequency op phaH<^ 
of th<i Carrier Wavo jicooitling to 
tho Hounil waves by the action of 
tho microphone, or iu souio other 
way, on so mo part of tho trans- 
mitting circuit. Cf. Dismodui^^- 
TiON. (See ndereuces undt‘r 
Modulator. 

Modulation, Glass B, Cross, Frequency, 
Linear, and Series, Cijass H, 
Modulation, Choss Modulation, 
etc. 

Modulation Meter. An apparatus 
for xnoaeuring the depth u£ modula- 
tion of transmitted waves. 

Modulation Percentage. Tho iut.io 
of the ]->eak values t»f tho variatimi 
of ain})litudo due to modulation 
of a transiuitlod wave in wireless 
telephony te that t»f tho unniodu- 
lalod <'.arrier wavi", expressed as a 
pere<*nl{).,";<». Syiubel : K. 

Modulation System, dee Contbol 
Wystkm. 

Modulator. The apparatus which 
Hupc^rposes the modulations on the 
carrier curnuit or waves iu a lino or 
\virel(‘HH h'h'phoue system. S<’e 
also Moi>imATiN(4 tliirn. 

Modulator : Absorption, Anode, Bal- 
anced, Cheieix, Choke, Double, 
Grid, Heising, High Power Choke, 
Low Power Choke, Magnetic, and 
Plate, dee Amsori’tion Modu- 
LATOU, Anook Modulatou, ote.. 

Moissan Furnace. An exi>eTiniontal 
Arc lurnaca with horizontal car- 
bon eh'ctrodes for vory high 
temperatures. Designed by il. 
Moissan (1852-1007). 

Molecular Conductivity, ^’ho electro- 
lytic conductivity of a solution 
divided by its concentration; or 
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the number of gramme equivalents 
per c.o. 

Molecular Theory of Magnetisation. 

A theory of magnetisation by 
ossuzning that oach molecule is 
a separate magnet with freedom 
of angular movement. Cf. Ew- 
ing* s ThBOBY of MAQNJjJTlaATlON. 

Mi3, Abbreviation for Aletjohm. 

Moment, Magnetic. See Maonbtxo 
Moment. 

Monitor, Automatic. Sue Automatic 
Monitor. 

Monochromatic Pyrometer. Sec Opti- 
cal Pybometbb. 

Monocyclio Alternator. An Alter- 
nator with an auxiliary or Teaser 
winding eonnocted to tho middle 
point of tho main single -phase 
winding, and producing a voltage 
in quadrature with tho main vol- 
tage. Sue Monocyclic ISystum. 

Monooyolic System. A system of 
distribution, formerly used in 
America, in wliioh the principal 
supply for lighting was taken 
from single phase mains, but a 
thii’d wire taken from tho auxiliary 
coil of a MoryocycUo AUemator 
was also used to supply throe - 
phase current through a suitably 
connooted transformer to a limited 
number of induction motors on 
the system. 

Monotelephone. A telephono receiver 
which has a selootivo action in 
responding to only ono audio- 
frequency. See Mbbcadzbr Ma- 
QUNNA MuJ.TIPLKX SyHTEM. 

Monopl^e. 8uo diNQi.ji]-L*irAsiq. 

Monorail Traction. A system of 
olectrio iraolion in which only one 
track rail is employed, eiLhor with 
an elevated rail Ixdow which tlio 
cars arc auMixuidcul from iniolcH 
running on tlm rail or employing 
cars nniderod stable by gyrostats. 

Monotooth Alternator. An nlUr- 
nator with all the arinaturo con- 
ductors under ono pole a^rang(^d 
in a Hingl(» coil lying in one pair 
of largo slotis. 

Monteg^. An aluminium alloy con- 
taining calcium, of liigh huisilo 
strongtli, suitable for transmission 
linos. 

Moore Lamp. A form of disi'.Iuiirgo 
lamp omjdoyiug long tul-Mis, con- 
taining gOHOH other than rare 
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gases or mercury or sodium vapour, | 
and provided with an automatic 
arrangement for regulating the 
vacuum. 

Morfle Apparatus. Any transmitting 
or receiving instrument for dealing 
with messages in the Morse Code. 

Morse Inker. A telegraph receiving 
instrument which marks the 
message of a paper strip by moans 
of an inky wheel attached to a 
lever worked by the armature of 
an electromagnet, in the Morse 
Code. 

Morse Key. A single lever key for 
signalling in the Morse Code, 
See Doublb Cttbiient Key, 
SlNGIiE CURBENT ICeY, MaBEINO 
CuBBENT, Spacing Cxjrbbnt, etc. 

Morse Multiplex (Telegraph) System. 
A Multiplex System for signalling 
in the Morse Code ; called Multiplex 
Diode^ Triode^ Tetrode, Pentode, 
or Mexode, according as it provides 
for 1, 2, 3, 4, 6, or 6 ways. 

Morse Sounder. A telegraph re- 
ceiving instrument which gives 
a distinctly audible sound on the 
attraction and release of the 
armature, owing to its striking 
against stops, at the beginning 
and end of each Dot and Lash, 
from which sounds the message 
can bo read by a trained operator. 

Morse Telegraph System. Any tele- 
graph system employing the Morse 
Code. 

Mosoicki Condenser. A condenser 
consisting of a form of Leyden Jar 
adapted to engineering purposes, 
composed of a glass tube spocially 
thic^nod at the nock where tho 
JUelectrio stress is greatest, pro- 
vided with inner and outer metallic 
coatings and mounted in special 
porcelain insulators. 

Moscicki Fnrnaoe. A form of Are 
Furnace for Fixation of Nitrogen 
with concentric vertical electrodes 
round which the arc is made to 
rotate by a d.c. field. 

Motograph. Soo Eleotbomoto- 

QRAPH. 

Motograph Relay. An early Relay 
working on tho same principle m 
the Edison Loud Speaking Tele- 
phone. 

Motor (Electric). Any machine or 
apparatus for converting oloctrical 


energy into mechanical work ; 
ususJly consisting of a stationary 
portion {Stator or Field Magnet 
system), and a rotating portion 
{Rotor OT Armature), both composed 
of some form of iron core carrying 
windings through which a current 
passes. Cf. Genebatob. Exten- 
sively used to provide motive 
power for driving all classes of 
machinery, oto., when supplied 
with electric current. 

Motor : Adjustable-Speed, All-Watt, 
Altemating-Current, Alternating- 
Current Commutator, Asynchron- 
ous, Auto-synchronous, Auxiliary 
Lift, Back-Geared, Bisynchronous, 
Boucherot, Box-Frame, Cap- 
acitor, Cascade, Change-Pole, 
Change-Speed, Commutator, Com- 
pensated, Compensated-Induotion, 
Compensated-Bepnlsion, Compen- 
sated-Series, Compound - Wound, 
Concatenated, Constant - Current, 
Constant-Speed, Constant-Voltage, 
Continuous-Current, Crane, Ddri, 
Differentially-Wound, Direct Cur- 
rent, Double-Commutator, Double 
Deck, Double Squirrel Cage, Doubly- 
Fed, Drip-Proof, Electro-, Electro- 
static, Enclosed, Enclosed Self 
Cooled, Enclosed-Ventilated. Fan, 
Fan-Cooled, Ferraris, Flame-Proof, 
Frame-Cooled, Fully-Enclosed, 
Geared, Gearloss, Immersible, In- 
duction, Induction Dies, Induction 
Type Synchronous, Interpole, In- 
verse Speed, Inverted, Inverted- 
Repulsion, Latour-Winter-Eioh- 
berg. Lift, Multipolar, Multispeed, 
Narrow-Gauge, Neutralised Series, 
Non-Synchronous, Open, Over- 
excited-Synchronous, Phonic, Pilot, 
Pipe-Ventilated, Plate Protected, 
Polyphase, Polyphase-Commutator, 
Pony, Protected, Pump, Railway, 
Reciprocating, Repulsion, Rever- 
sible, Screen Protected, Self-Ven- 
tilated, Semi-enclosed, Separately 
Air-cooled, Sepai'ately Excited, 
Series, Series-Compensated, Series- 
Conduction, Series-Induction- 
Conduction, Shunt, Shunt-Con- 
duction, Shunt-Induction, Signal, 
Single-Phase, Single-Phase Com- 
mutator, Single - Phase - Induction, 
Slip-Ring, Spinner, Splash-Proof, 
Squirrel-Cage, Squirrel-Cage Repul- 
sion, Starting, Step by Step 
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Submersible, Syuant, Synchronised- 
Induction, Synchronous, Synchro- 
nous Induction, Synduct, Three- 
Phase, Torque, Totally-Enclosed, 
Traction, Tramway, Two-Phase, 
Variable - Speed, Varying - Speed, 
Ventilated, Verticid-Shaft, Vertical- 
Spindle, Water-Cooled, Water-tight, 
Weatherproof, and Winter-Eich- 
berg. Soo Adjustaulh: Spebd 
Mototi, AiiL-Watt Motor, etc. 

Motor- Alternator. A motor-gonor- 
ator Hot oonniHiing of an aiUtmatOL* 
drivon by a direct curront or 
alternating ciirrt^nt motor ; o.g. 
for converting from diroot to alter- 
nating curront or for frequency 

changing. 

Motor-Blower. A centrifugal blower 
directly coupled to or built oh an 
integral ])urt of an olootrio motor. 

Motor-Bogie. A bogie or truck on 
an oloctrio locomotive, tramcar, 
or railway ooaoh which carries 
one or more motors. 

Motor-Booster. Soe Booster. 

Motor-Break. An intorruptor of tho 
mercury or other pattern drivon 
by a motor. Of, Hammer Break. 

Motor-Car. Any tramway or rail- 
way vehicle which carries its own 
propelling motor or motorn. (Also 
UHcd cxtcnHivoly for non-<iloctrical 
rood automobiles.) Of. TiiAirjcii. 

Motor-Coach. A railway jiassongor 
coach w'hi(;h carries its own pro- 
pt^lling motor or motors. Cf. 
TltAlLBR. 

Motor-Converter. A converting set 
for converting from alt<}rnating to 
continuous current, ufl(wl in railway 
and other substatioiis occupying 
an int<irm<Hdiato position between 
a motor-generator and a rotary 
converter and combining some of 
tlwi advantagtJS of botli. A rotary 
corivorbu' armattire is coupled to 
the rotor of an induction motor, 
and suitable points in Uioir wind- 
ings ar<i intorconnoclod. Tho rotor 
runs at half t.lie synchronous hihhmI, 
and half th(^ power botwojm tlio 
two machines is transmitted elec- 
trically and half nuudiauically. 
Transt'ormerH ivn^ tisually iimmccis- 
sary on the h.t. Hid<i. (Known also 
as Cascade Converter, Bragstad 
Converter, and La Cour Converter.) 


Motor-Driven Interrupter. See Motor- 
Break. 

Motor-Dynamo. A motor-driven 
Dynamo, i.e. a Motor- Generator 
for an output of continuous 
current. 

Motor-Generator. A set oi)nsi8ting 
of one or more generators direct 
coupled to, and driven by, one or 
more electric motors, o.g. for conver- 
ting from a.c. to d.c. or vice versa 
from ono voltaigo or froquemoy or 
phase to another, or to obtain a 
variable from a fixed voltage. 
Motor-Generator Locomotive. A 
locomotive carrying a motor to 
convert single -phase current taken 
from tho lino to continuous current 
for the driving motors. 
Motor-Gonerator Set. Soo Motor 
Generator. 

Motor-Meter. A supply ineter, cither 
of the watt-hour or ampoie-huur 
type, in which the counting me- 
chanism is actuated by a form of 
electric motor arranged, in com- 
bination with a brake of some 
kind, so that its speed is propor- 
tional to the cun'ent or energy 
flowing in the circuit. In ono com- 
mon form, usod both for alternating 
and for oontinuous curront, tho field 
is provided by coils carrying the 
curront, without an iron core, 
and tho armature, complete with 
commutator, is connected across 
tho voltage. In othors, for alter- 
nating current only, a simple form 
of induction motor is usod, while 
in some aniporo-hour incUirs por- 
maiumt fioUl inagnots aro usod. 
SoQ MwacniiY Motor Meter, In- 
nuoTioN Meter, Eddy (Current 
Brake, otc. 

Motor-Operated Switch. A large 
switch, such as a main oil switch 
in which tho actual closing of the 
contacts is porfonnod by an 
elootrio motor controlled from a 
distance. Soo Remote CoNTROii. 

Motor-Pump. A compact self-con- 
tained sot consisting of a pump 
and its driving motor. 

Motor- Starter. An apparatus com- 

prising tho nocessary awitchgoar, 
rosistancos, <'itc., for producing 
tho rt’iqumvl conditions for starting 
a motor and changing to running 
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conditioiis when the speed in* 
oreases ; Bnoh as gradually cutting 
out resistances in the case of 
direct current motors, or rotor 
resistance in the case -of slip* 
ring induction motors, or making 
the necessary changes of conneo* 
tions for stsurting by the Star- 
Delia or Autolranaformer methods, 
etc. The name starter is usually 
limited to apparatus not adapted 
for remaining in the positions giving 
intermediate speeds for any length 
of time. See also references under 
Stabteb, No-Voltaqb, and Ovbb* 

LOAD RbLBASBS. 

Motor-Starting Switch. A switch 
used for starting a motor which is 
switched straight on to the circuit 
without the introduction of resist- 
ance. Cf. Motob. Stabteb. 

Motor-Transformer. A name some- 
times used for a motor-generator 
for converting from one direct 
voltage to another. 

Moulded Insulators. Insulators made 
in forms suitable for particular 
purposes, under pressure in a 
mould, of special mixtures of 
materials. 

Moulding. Wooden Octeing for in- 
terior wiring. 

Moulin Voltmeter. See THEBMiomo 

VOLTMETEB. 

Mousemill. A name sometimes given 
to the simple form of inflxaence 
machine combined with its electro- 
magnetic driving motor which was 
used in the early forms of Kelvin 
Siphon JRecorder to impart an 
electric charge to the ink enabling 
it to flow freely from the glass 
tube of capillary dimensions which 
formed the recording pen. 
Moving-Coil Ammeter, Galvanometer, 
Voltmeter, Wattmeter, etc. See 
Movma-CorL Instbuments. 

Moving-Con Instmmenis. Measuring 
instruments in which the moving 
system earring the pointer or 
mirror consists essentially of a 
suspended or pivoted ooil con- 
strained by springs, or by the 
torsion of the suspension, and 
traversed by the ourrent to be 
measured or by a known fraction 
thereof, swinging in a magnetic 
fleld including ; Sometimes limited 
to those for direct ourrent in which 


the field is provided by permanent 
magnets, or including inatrumente 
of -Sie Dynamometer typo in whi^ 
the fleld is provided by a ooil with- 
out an iron core, and instruments in 
which the fleld is provided by 
electromamet, such as oscillo- 
graphs and certain wattmeters. 
Moving-Coil Loud Speaker. A type 
of loud speckker in which the naov- 
ing system is a ooil without iron 
caused to vibrate in a powerful oon- 
stant magnetic fleld and attached 
to the cone or other form of dia- 
phragm designed to give very 
reproduction. (Also called Ootl~ 
JMven Loud Speaker and Dyna- 
mic Loud Speaker.) 

Moving-Coil Microphone. See Round 
Sykes Magnetophone. 

Moving-Coil Transformer. A trans- 
former in which one winding is 
movable relatively to the other for 
regulating purposes. Sometimes 
used in constant ourrenb systoms. 
Moving-Conductor Instruments. lu- 
struments in whioli the indication 
is given by inovoiuent of a ourront- 
oarrying conductor or its equiva- 
lent, including those usually called 
Moving Coil Instruments as well as 
Cathode Ray Instruments. 
Moving-Dielectric Voltmeter. A high 
tension voltmeter depending upon 
the tendency of a “needlo” of 
higher dielectric constant than the 
surrounding medium to sot itself 
at right angles to an electrostatic 
field. 

Moving-Iron Instruments. Measur- 
ing instruments in which the 
moving system oonsista essentially 
of a mass of magnetic material, 
which is deflected by the current to 
be measured, or a known fraction 
thereof, in a fixed coil or coils ; 
suitable either for direct or 
alternating currents, where a very 
high degree of accuracy is not 
required, also called Electro- 
magnetic InatrwMnta and Sojt Iron 
Instruments. Cf. Moving Coil, 
Hot Wibe, Eleotbostatio, In- 
duction, and Dynamometbb Type 
Instbuments. 

Moving^Magnet Galvanometer, In- 
struments, etc. The class of gal- 
vanometer, or other instruments, in 
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which the coils are fixed, and the 
moving system contains perman- 
ently magnetised “needles/* 

Mu (n) (Gn^ek letter “riiu,” equiva- 
lent to “m’*). A symbol xiaed (1) 
for Fermcabiiity^ and for Ampli-- 
fication Factor ^ and (2) for the 
millionth part of a unit, e.g. pF, 
microfuracl. 

MtUler Tube. A variety of hot 
cathode tube with an auxiliary 
cathodo, or grid, connected to the 
main cathodo through a leak re- 
sistance. 

Multibreak Switch, etc. A switch, 
etc., optming the circuit at more 
than one point on ottch pole. 

Multicellular Voltmeter. An Elec- 
trostatic Voltmeter in which a 
number of moving sectors mounted 
on one axis arc drawn into a 
number of fixod colls arranged in 
a vortical row. 

Multichannel Television. A s^nstom of 
Telemsioth in which tho picture is 
built up of a very largo numbeu* 
of Hoparate elements divided intt) 
eevoral sect ions, each worked 
independently on a different frt^- 
quency band. 

Multichannel Voice-Frequency Tele- 
graph System. Soe VoioB-Fmo- 

QUKNOY TeLRORATH SYSTEM. 

Multicircuit Winding. See Lap 

Winding. 

Multicore Cable. Cablo containing 
three or mon' separately iusulatf^d 
cores not arranged eoueentrically. 
Soo Two -CORE Cabuhi, Thubb-oore 
Carle, etc. 

Multifilament Lamp. An Incan- 
descent Lamp in which sovoral 
separate filaments are mounted in 
one bulb, oilhor in series for 
exceptionally high ijrossuros or 
in parallel for exceptionally high 
candle-powers eonsidoring the 
prtissure, or with indopondont 
connections for altomativo or 
simultaneous uh(» for varying tho 
candle-power, or in tho coao of 
signal or navigation lamps to avoid 
extinction when ono filament 
brealcs. 

Mnltif requenoy Alternator or 
Generator. An albimator capable 
of generating current at more 
than ono frequency altornativoly, 
by variation of tho number of 

(T.52f>3) - 


field polos or otherwise ; used in 
some systems of eleotrioal Pro- 
pulsion of Ships, 

Mnltigap Arrester. A lightning or 
surgo arrestor in which a number 
of spark gaps are used in series. 

Multigap Discharger. A discharger 
for spark systems of wireless trans- 
mission in which a number of gaps 
are used in series. 

Multigrid Valve. A Thennionic Valve 
with more than ono grid, o.g. a 
Pentode or a Screen Grid Valve, 

Multiphase. Sec Poi.yphasb. 

Multiple. In tolophono exchange 
switchboards, tho jacks connootod 
to every subsoribor*s line which are 
provided on overy section of tho 
junction operators’ boards (or in 
small exchanges the subscriber’s 
oporatOTs’ boards), so that any 
operator can mako connection to 
any subscriber’s lino aro spoken 
of as “multiples.” In tho same 
way, in automatic tedephony, the 
groups of connections by which 
lines arc brought to tho Banka of 
a number of soloctors. As a verb, 
to mako a telephone circuit avail- 
able at a number of points. 

Multiple, Level and Section, Soe 
Level Multiple and Section 
Multiple. 

Multiple Arc. An old-fashioned 
expression for connection in 
parallel. 

Multiple Circuit Winding. Soe Lap 

Winding. 

Multiple Coil. A coil arranged to 
occupy nu»ro than ono pair of 
slots. 

Mnlt^le Contact Switch. A switch 
in which ono moving contact 
moves over a number of alternative 
fixod contacts ; os in a switch 
controlling a regulating rosistanco 
or making connection to ono of 
a numb(tr of altomativo cirouita. 

Multiple Duct. See Cartjqi Duct. 

Multiple Feeder. Soe Parallel 
Feeder 

Multiple Jack. S<'n Multiple. 

Multiple Microphone. A microphone 
with a nund)or of carbon (dements 
all afdK^d \ipon by ono diaphragm. 

Multiple Beception. Wir(d<'HH ro<H'p- 
tion of Hi'voral soparato signals 
simultaiiooiisly on tlio same aerial 
or with tho same carrior-fitiquoncy. 
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Multiple Series Connection. The oon- Mnltiplez (Telegraph) System. A 
neotion of cells, lamps or other system whereby more than two 

apparatus in several parallel messages can be sent over the 

branches each containing a number same circuit simultaneously. One 

in aeries. Cf. Sebibs Multiple. such system depends upon the use 

Mtdtiple Switch Controller and Multi- of rapidly revolving contact arms 

pie Switch Starter. A ControU&r at the two stations driven at 

or Motor Starter in which each exactly the same speed and in 

section of the starting resistance is step with each other whereby 

short-circuited successively by a successive contact is made with 

separate switch. The switches are a number of local circuits. Cf. 

usually of the Knife pattern. Duplex, Diplex and Quadbu- 

mounted side by side in a row. plex. 

Multiple Tuned Aerial. An aerial Multiplex System ; Baudot, Delaney, 
to which several separately timed Di(^e, Hexode, Mercadier Magunna. 

circuits are connected. Morse, Pentode, Printing, Tetrode, 

Multiple Tuner (Marconi). An early and Triode. Soo Baudot Multi- 

tuning apparatus for use with the plex System, Delaney Mxti/ei* 

Marconi magnetic detector. plex, System, oto. 

Multiple Twin Cable. A telephone Multiplex Winding. An armature 
cable containing a number of cores winding comprising more than 

each consisting of two twisted two parallel paths por pole through 

pairs twisted together. Of. Quad the winding from the positive to 

Cable. the negative brush or terminal. 

Multiple Unit Control. A system of The degree of Multiplicity, i.e. 

electric train control in which whether the winding is simplex, 

each motor coach is provided with duplex, triplex, etc., is independent 

its own current collecting and of its degree of re-entrancy, i.e. 

Oontaotor apparatus, but the con- whether the circuit closes upon 

trol circuits are carried aJong the itself every time it follows round, 

train so that the motors of all See Re-bntbant Whtdino. 

the motor coaches can be controlled Multiplicity. See Multiplex Wind- 
by any one master controller on tno. 

the train. Multiplier: Schweigger’s, Secondary 

Multiple Unit Controller. A Master Electron, and Voltage. boo 

Controller used in Multiple Unit Sohweiogeb’s Multifliior and 

Control. Second ABY Klkotuon Multi- 

Multiple Valve. A Thermionic Valve plibb. 
with several sots of electrodes in Multiplying Power (of a Qalvanometer 

one bulb acting as independent Shunt). The factor by which the 

valves. current corresponding to the road- 

Multiple Voltage System. A system ing of a shunted galvanometer 

of electric supply in which more has to be multiplied to arrive at 

than two mains are provided, so the total current, 

that a supply at two or more Multipolar Dynamo, Generator, Motor, 
alternative voltages can be taken etc. A dynamo oloctric machine 

according to the purpose for which having more than one pair of 

it is required ; e.g. a TJwee-Wire polos to the field magnot system. 
System where lighting and small Cf. Bipolar. 
motors are supplied on one or Multi-Pole Switch, Circuit-Breaker, 

other side of the system at 220 volts etc. A switch, etc. construct^^d to 
while larger motors are supplied break two or more polos of a circuit 

from the outer mains at 440 simultaneouHly. 

volts. Multi-Speed Motor. Sec Change 

Multiple Way (Telegi’aph) System. Speed Motob. 

Any system in wliich more than Multistage Amplifier. A Thermionic 

one message is sent out simul- Amplifier consisting of several 

taneou^. valves in Cascade to produce a 

Multiple Winding. See Lap Winding. cumulative effect. 
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Multitone Transmitter. A wireless 
transmitting apparatus of the 
sinking spark class in which by 
vanations of the inductance of a 
circuit resonating with the spark 
or audio -frequency, variations can 
be made at will in the tone or note 
of the signals. 

Multi-Tnm Cnrrent Transformer. A 

current transformer in which the 
primary cunnistH of more than one 
turn. Cf. Bar-Typh Current 
Transformer. 

Multi-Valve Amplifier. See Multi- 
stage Amplifier. 

Multi- Vibrator. An apparatus con- 
sisting of suitably connected ther- 
mionic valves for producing high 
frequency oscillations for stand- 
ardising and oxperiniontal pur- 
poses at a number of froquoncios 
which arc harmonics of a funda- 
mental frequency controlled by a 
tuning fork. 

Multivoltage Control. The obtaining 
of difioront running speeds in a 
motor by connection of the 
armature to the different con- 
ductors at diftoront voltages with 
or without intermediate speed 
variation by field regulation. 

Multi-Way Switch. A switch in 
wliieli contact can bo iiiiwle with 
a number of altoniativo contticts 
giving clifferont paths for tho 
ouiTent. 

Multi-Way (Telegraph) System. See 
MunTirnw Way System. 

Multi-Wire Aerial. An AfiHal in 
which several parallel wires, fixed 
a short distance apart, are used 
to obtain greater oajiacitaiico than 
would bo produeocl by a single 
wins o.g. a Cage Aerial. 

Mumetal. (**//,’* Mittal.) A magnetic 
alloy of specially high |KU‘inoabiiity 
and low liysh^n^His, used in loaded 
submarine cables, for moving iron 
instrurnenlM and other purposes, 
oonsisting of about 75 ]K)r cent 
nickel, 25 piT cent iron, tuid small 
quantities of copper and rnun- 
gaiiese. 

Murray Loop Test. A Whmtstone'a 
Bridge method of localizing a fault 
in a cablo liy replacing two arms 
of I ho bridge by a loop formed 
by tho cablo under tt^st an<l a return 
cable from its far end and earthing 


one end of the battery. The 
ratio of tho two bridge arms on 
balance then gives the ratio of the 
resistances of the portions of the 
cable loop on each side of the 
fault, from which its position may b© 
found. See also Raphael Bridge. 
Murray Printing Telegraph System. A 
type printing tolograjihy system 
in which the message is first 
punched in a special code on a 
paper strip which is put through 
a transmitting iustmmont similar 
to a Wheatstone transmitter. 
Tho rocoivod signal currents 
actuate a punching mechanism 
which reproduces the original 
strip, and this now strip is passed 
through the printing instrument 
where a moohanioal soleoting 
dovioe causos tho correct lottor 
to be printed. Tho system is 
adapted to a very high speed 
working, and can be arranged to 
work on a multiplex s 3 rstem so 
as to actuate several instruments 
printing difforont messages simul- 
taneously, by synolironous revol- 
ving soleotors. 

Mush. A torm used in wimlesa tele- 
graphy and telephony for irregular 
disturbing radiation, due to various 
cauHOs, and, in particular, produced 
by arc transinittcrH, causing a 
rushing sound in rocoiving tele- 
phones. 

Mush Winding. A Winding in which 
tho layers ar«» not deiinittdy sj)iiced 
one over another. 

Mush-Wound Coils. Coils fonulng 
a stator or rotor winding which are 
inserted wiro by wire into partially 
closed roady-linod slots, tho pro- 
jooting portions of the coils being 
afterwards iiisi dated. 

Mushroom. An irregular projc’iotion 
formed on the nogativo carbim 
in an arc and interfering with its 
proper burning, especmlly in heavy 
current arcs, duo partly to im- 
purities in the electrodes. 

Musical Arc. Hoe Duddell Arc. 
Musical Instruments (lOU^drie). in- 
struiiuoits in winch inuHi(‘al tioU'S 
are prodnci'd by ineiuiM of (‘I<*c- 
tri<'.aily prcxliiccd tui<lio-rr<>(pu‘nc.y 
oHcilliitions. Etiieiiochone, 

Etiionium, Ei,e(!tii(»ni)e, Tuau- 
TONIUM, und SiMIAEItOIMIONE. 

2:17 
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Musical Spark. A spark disoham 
of a ro^ar frequency within the 
limits of audition ; used in some 
systems of wireless transmission 
to produce a singing note of 
constant pitch in the receiving 
telephone ; also called Singing 
Spark. 

Mutator. A term proposed to cover 
all applications of a grid -controlled 
mercury vapour discharge apparatus 
whether used as a Rwstifier, In- 
verter, Frequency- Changer, or Phase 
Changer. 

Mutual A.C. Conductance (of a Ther- 
mionic Valve). The ratio of a 
small change of anode current to 
the corresponding change in grid 
voltage, all other quantities re- 
maining constant ; also called 
slope. Symbol 

Mutual Impedance. A property of 
two neighbouring circuits anolo- 
^us to Mutual Inductance which 
determines the effect of the rate of 
change of current in ono on the 
rate of change of current in the 
othoi* taking into account all other 
contributory components as well 
as Inductance. 


Mutual Inductance. The property of 
a pair of circuits in virtue of which 
Mutual Induction exists between 
them, measured by the rate of 
change of ffux linkage in cue caused 
by unit change of current in the 
other. Symbol : M. Practical Unit 
Henry. 

Mutual Induction. The Production 
of an e.m.f . in a circuit by a change 
in the magnetic flux linking it, due 
to a change of current in a neigh- 
bouring circuit. Cf. Self Induc- 
tion and see Mutual Induotanoe. 

Mutual Induction, Coefficient ol. See 

Mutual Induotanoe. 

M.V.A. Abbreviation for MegavoU- 
amperes. 

Mycalez. A mcmldecl inmiUitiug 
material consisting of ground mica, 
and lead borate or soft ghws. 

Myria-. Prefix moaning ten thousand 
times. 

Myriahertz. A unit of frequency 
equal to 10,000 hertz (i.o. 10 kilo- 
cycles per sec.) Suggosted by the 
Union Internationale do Radio- 
phonic, as the minimum difference 
of frequenoy for broadcasting 
stations. 
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N. Nuinb(‘r (»f revolutions per unit t»t‘ 
titno. 

Nagaoka’s Formula. The inductunco 
of a siuffUi larger coil of n turns of 
length I and diani(^t.c'r d ciiih. is 
T:\lhhHKf whf'ii K is a factor d<‘- 
pending on d/l and having values 
of 1-0, 0-0C8, ()-r>2«, 0-820, and 0-203 
for values of t//i by 1, 2, 6, and 10 
rospectiv(‘ly. 

Napier. The tr.'-nsnussion unit now 
usually kn<»wn tis the Niper. 
Narrow Gauge BSotor. A traction 
motor spooially designed for use 
in narrow gauge locomotives, etc., 
where there is insufidoioui lateral 
clearance for a motor of ordinary 
design. 

National Electric Code. A set of 
regulations, established in the 
TJ.S.A. by the Aincrioan National 
Board of Fire Underwriters, for 
ensuring safety in elooiriool wiring 
and apparatus. 

Natural Frequency. The frequency 
of natural oscillations in a circuit, 
equal, \vh<<n the resistaiKM^ of ^iffect 
is iK'gligible, to l/2TZ‘\/iLO)f 'when 
L => th(^ inductanco and C the 


capacitatuu^ of the (di-cuit. Hyuibol ; 
Jo- 

Natural Magnet. See Louestonr. 
Natural Oscillations. Oscillations in 
a circuit at a frc^quency entirely 
dependent (»n the electrical con- 
stanlM of the circuit. Cf. Foaoicd 
OSOILLATEONS. 

Natural Rectifier. A mineral or 
clKMiiical Hubstanoo having a much 
greater resistance to ourrorits in one 
din'ction tliaii to those in the other, 
o.g. certain crystals us(>d us deteo* 
tors ill win*l('ss reception. 

Natural Wavelength. The wavr^- 
l(»ngth corresponding to the natural 
freiiuoiicy of eseillatioii of a circuit, 
apart from any forcx‘tl oHcillations 
that may occur. The natural wave- 
length of an aerial not lotulod with 
extra capucitancui or inductance is 
about four tiincs its length. 


[Neg 

Needle. The magnetised part of tho 
moving system of a compass, 
galvanometer, or similar in- 
strument of the moving magnet 
type, or, in tho case of some 
olectrostatio iuHtruments, tho por- 
tion moving in tho eleotrostatic 
field. 

Needle: Astatic, Compass, Dipping, 
Induced, and Magnetic, Asta- 
110 Needle, Compass Needij-:, etc. 

Needle Instrument. A telegraph 
receiving instrument giving visual 
signals by tho dolli'ction of one 
or more pivoted noodles. fcJoo 
SmoLE Needle and Double 
Needle Instkuments. 

Needle-point Gap. A spark gap with 
fine i)oint<-d (iloctrodes. See Needoi 
Point Voltage. 

Needle-point Voltage. Tho voltago 
required to spark across a gap 
between noodle points a given 
distance apart. Sec Spaeucino 
Voltage. 

Negative Attenuation. A term used 
in connection with tlio stnmgih of 
wireless signals for tho incnwiso in 
tho product of ain]>iit.iid(^ and dis- 
tance with iiioi'easiiig distance which 
Hoiiietimos occui’H within 10 miles 
or so of a transmitting station. 

Negative Automatic Volume Control. 
A similar arrangeim'nt to -.•l■«^l- 
wvdic Volumv. (Jonirol but lu-ting 
in (b<<i opposit.e direction, i.e, to 
increase th<f ainplifieation of loud 
signals used in radiogramophones 
to incn»aH<^ <-,ontrast when playing 
freni n-i-onls. 

Negative Bias. Glitd J3iah. 

Negative Booster. A seriim wound 
booster giving a voltage roughly 
proportional to tho curnMit llowing, 
for coiiqierisating for tlie voltage 
drop in tho negative or rntuni 
circuit of a tramway sysbmi, oUl, 
in order to Inu-p the tliffi-n-nce of 
potential between tlu' railH and 
earth within such limits that 
trouble will not arise through stray 
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return ourrents oauaing damage to distinguished from positive eleotri- 
water pims, eto., by electrolysis. fioation by difierenoos in the form 

Negative Carbon. The carbon in of the brush discharge and in the 

a direct current arc lamp discharge in a exhausted tube 

connected to the negative side of and by charactoristio forms 

the circuit ; usually of smaller assumed by Lichto/nherg Figures, 

diameter than the positive car- See also Negativb Polk and of. 

bon (in which the Orat&r forms), Positive ELBOTUincATiON. 

on account of its burning away Negative Electrode. In a primary 
less rapidly and being liable to cell the plate (usually Zinc) by 

obstruct the light from the crater. which, according to llio origin^ 

Cf. Positive Cairbon. conventions, tho ourront was 

Negative Charge. The quantitv of regarded as entering the cell ; 

negative electricity contained by in electrolytic colls, arc lamps, 

a negatively electridod body. See vacuum tubes and othor apparatus, 

Negative Eleotbifioation. the conductor connected to the 

Negative Ourrent. An expression negative pole of the apparatus 

to be avoided, but sometimes supplying tho current, 

used : (1) When an electric ourrent Negative Electron. S(h) Elkotbon. 
was considered as being made up Negative Element. An expression 
of two components composed sometimes used for tho olootrode 

respectively of positive and ne^- of a primary coll from which the 

tive electricity flowing in opposite curront flows inside tho coll, i.e. 

directions for that from the what is called tlio Positive Eleeirode 

negative pole. Cf. Positive Cue- or Pole from tho ixiint of view of 
BENT. (2) In telegraphy for a what happens outHi<l<^ tho cell; 

current in the reverse direction generally of copptn- or carbon, 

to that making the siprnals. See Negative Feeder. A foodi^r connooted 
Spacing Cubbbnt. (3) The re- to the negative side of tho system ; 

turn ourront in an earthed railway more particularly in traction sys- 

or tramway system. terns with oarth('d ru^gativo for a 

Negative Electricity. Electricity of feeder connecting the rails with 

tho kind producinij the phenomena the station, to avoid undue 

of Negative Electrification and op- potential drop through the earth 

posito in properties and capable return whioh might produce 

of neutralising positive electrioitv. electrolytic damage to water pipes. 
At one time regarded os an entirely etc. 

different entity from positive Negative Glow. Tho luininous por- 
olectricity (see Two Fluid tion of tho disrliavgo in a discharge 

Theobt) ; or as a deficiency of a tube, which in inodoratoly ex- 

one and only kind of electricity haustod tubes is dost' up to the 

known as positive (see One negative olocl.rod(s but as the 

Fluid Theobt). Modern theory degree of exhaustion hocomos 

points to an opposite view in that higher than about 1/2000 of an 

it is now regarded as an excess of atmosphere, is scqiaraiiod from tho 

Electrons or units of Negative cathodo by tho widening Orookes 

Charge within the atoms of the body Dark Space, Cf . J Positive Column 

carrying the charge while positive Striae, Fabaday Dark Space, 

electricity is a deficiency thereof. oto. 

Negative Electrification. The pro- Negative Glow Oscilloscope. St'c 
duotion in a body of a Negative Osoillosooi'k. 

Oharge, e.g. by the friction of Negative Ion. An atom or molooulo 
resinous substances, such as sealing to which electrons doiachod from 

wax upon wool or fur (see Resinous othor atoms have biMui atiacliod in 

Eleotbioity) ; or by induction the process of Ionisation^ and thoro- 

from a positive charge. Apart fore carry a negative charge. Cf. 

from its powers of attraction for Positive Ion. 

positively charged bodies, a state Negative Main. Tho supply main con- 

of negative electrification can be neotod to tho negative bus-bar 
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in a generating station or sub- 
Htation. 

N’egative Plate. The negative elec- 
trode of a primary, or more 
usually of a secondary cell. In the 
case of a lead accumulator, dis- 
tinguishable from tho positive plate 
by its grey colour. See also 
Nbjgative Pole. 

Negative Plate, Box Type or Gage 
Type. See Box Type Negative 
Plate. 

Negative Pole. In a generator, coll, 
or system of supply, tho terminal 
from which, according to tho 
original convention, the current 
■was regarded as returning to the 
eoui’co, i.o. tlio zinc plato in iJlDaniell 
Cell. In appiiratUK whom cur- 
rent is utilised, the terminal 
connected to the negative terminal 
of tho pole of tho generator or 
ays tern. It should be noted that 
in the case of an accumulator both 
those definitions apply, as the 
negative pole is connocted to the 
negative pole of tho generator 
during charging and nunains the 
negative pole by which the current 
returns to tho cell on discharge. 
Negative Retroaction. The effect of 
coupling between valve circuits in 
wireless receiving apparatus in a 
din^ction tending to suppress self- 
OHcillatiun. 

Negative Resistance. A term somo- 
tiinoH applied to tho stato of 
affairs in an arc, vacuum tube, or 
otber apparatus when a rise of 
<Mn.f. produces a fall in current. 

Negative Spectrum. A spoctrum 
siinilar to tho Mofni $^'pcctrum 
(Positive Rays) hut obtained by 
rays eomj)<)sed of nogatively- 
oharg(Ml partic.loH. 

Negative wire (in Tohiphony). Tho 
wir(» forming that side of a tole- 
phoru^ line, within the exchange, 
normally connected to the nogativo 
Hide of tlu^ battery. 

Negative Work. During certain 
parts of tho cycle, in cases of an 
alternating current displaced in 
phase from tho voltage, the 
instantaneous valu(»B of tho curnmt 
and voltage are of opposito sign, 
therefore thoir {product, tho install - 
tanoouR watts, is nogativo ; undor 
these conditions tho circuit is 


giving back energy to the generator 
and it is said that ** negative work * * 
is being done. 

Negatron. (1) A Negative Electron. 
(2) A form of Thermionic Valve 
with four electrodes. So called 
because it has tho ofioct of a nega- 
tive resistance. 

Neon Detector. See Neon Tube Reo- 

TIEIEE. 

Neon-Electric Stroboscope. An ap- 
paratus for the study of the 
relative positions of the parts of 
moving macliinoiy, etc., by the 
intermittent light of a neon lamp 
oausod to light up inU'rinittontly 
by tho discharge of a condenser 
the voltage of which builds up 
gradually between the flashes to the 
critical value at which the tube dis- 
chargos. See Stjiobosoopio Method. 
Neon Indnction Lamp. A form of 
neon lamp suitable for Airway 
Beacons on account of its good fog 
penetrating properties; consisting 
of a small biilb oontaining neon at 
a low pressure, without electrodes, 
surrounded by a coil of a few turns, 
carrying liigh-frocmonoy currents 
obtained from a tnormionio oscil- 
lator or otherwise. 

Neon Lamp. A (Jos Discharge Lamp 
containing a mixture of gases, 
chiefly consisting of noon, at a 
pressuro of about 0*016 atmos- 
pheres, adaptable to ordinary 
supply prosHuros and used on 
account of its vo^ low current 
consumption for pilot lights, sig- 
nals, and oUicti'ic signs. Tho glow, 
which is of a charHchu’ist ic orange 
colour, only takes ])Iaco abovo a 
certain critical voltage. Long 
tubular lamps for signs are mode 
on tho satiu^ priiu'.iplo and require 
about 200 volts |M*r ft. of tubo. 

Neon Lamp, Hot Cathode. Soe Hot 

Cathode Neon Lamp. 

Neon Tube. Ho(j Neon Lamp and 
Neon Tithe Heotieieji. 

Neon Tube Peak Voltmeter. An 
umingomont for iiK'jwuring Peak 
VoUayes in which ih<i proportion 
of tho voltago across a condenser 
pot<ULtial divider ajmliud to a 
iUM>n tubo is gradually increased 
until tlie known striking voltage 
ut which the LuIk) just lights up is 
r(uw*.h<*d. 
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Neon Tnbe Bectifler. A rectifier con* 
sisting of a tn^ containing neon 
at a low pressure with Eroecial 
shaped electrodes not indepen^ntly 
heated, in some oases provided 
with grid control. 

Nbper. A continental telephone trans- 
mission unit, equivalent to the unit 
of attenuation length (pi) based on 
the naperlan logarithm of the ratio 
of the two currents. One n6per 
equals 0*8686 Bel, See also Tbaits- 
MissiON Unit. 

Nernst Ballast. See Bai^IiAst Resist- 

ANOE. 

Nernst Lamp. An incandescent lamp 
in which the Glower or incan- 
descent body consists of a atrip of 
material oomposod of a mixture 
of oxides of metals such as zir- 
oomum, magnesium, yttrium, etc., 
which is conductive only at a high 
temperature and consequently has 
to be heated by an auxiliary 
heating coil. The heating coil is 
afterwards automatically out out 
of circuit when the current begins 
to flow through the Glower, 

Net: Ouard, Lower Capacity. See 
Guaud Nbt and Coctntebpoise. 

Netwwk (Eloctrioal). (1) A Distri- 
bution Network. (2) A combination 
of inductance, capacitance, and 
resistance arnvnged in a formation 
of recurrent closed colls for the 
purpose of acting as a Frequency 
Filter or otherwise modifying the 
constants of an electrical circuit. 

Network : Balancing, Distrihutix^, 
Fault-SignaUing, and Retardation. 
See Balanoinq Netwobk, Dis- 
TBIBUTINO NbTWOBK, etc. 

Neutral Anto-Transformer. An ar- 
rangement of transformers or 
reactors coupled in star, or other- 
wise, so that a neutral point is 
obtained on a pol 3 ^ha 8 e or single- 
phase three-wire system. 

Neutral Axis. An eroression some- 
times used for the diamotral plane 
in which the brushes of a machine 
must be situated for perfect 
Comonukition, Sometimes limited 
to open circuit conditions where 
there is no armature reaction. 
See Diameter or Commutation. 

Neutral Compensator. See Neuteaii 
Auto -TBANsroBMEE. 


Neutral Conductor. (1) The middle 
wire of a Three- Wire System, (2) 
A conductor connected to the 
neutral point of a star connected 
Three-Phase System. 

Neutral Feeder. A Feeder connected 
to the Neutral Oonductor of a dis- 
tributing systein. 

Neutral Line. Sec Neutbaii Axis 
(of Commutation). 

Neutral Main. See NicnTRAii Con- 

DUOTOB. 

Neutral Point. ( 1 ) Of a supply sysUun. 
A point which has the saiiio poten- 
tial OH the junction of a sob of 
equal rosisiancos connected to all 
the main conductors of the system, 
uaun.lly at earth pt)t<mlial on a 
balanced sysU'jn. (2) The point 
on a commutator iiiLorsecting the 
Neutral Axi^. 

Neutral Position. The position of 
the brushes in a maoliine where 
there is no voltage between the 
commutator segments. Usually 
used for open circuit conditions 
whore there is no armature 
reaction and no backward or 
forward lead. 

Neutral Belay. A Relay, the arma- 
ture of which moves in difforent 
directions for different directions 
of current. 

Neutral Temperature. The temper- 
ature at which the thormooloctrio 
curves for two metals cross, i.o. 
the temperature of the hot junction 
at which maximum current flows 
between them, or tho average 
teraporatun» for tho two junctions 
above which tho current is in 
one direction and below which 
it is in tho other. In tho coho of 
copper and iron tluj neutral toni- 
peratun^ is about 270® C. 

Neutral Wire. Seo Neutbal Oon- 

DUOTOB. 

Neutral Zone. An expression some- 
times used for the portion of a 
magnetic field where tho forces 
due to tho two polos aro oqual, 
or for tho Neutral Axis of commu- 
tation. 

Neutralator. Nkutbal Auto- 

Tbansbokmeb. 

Neutralised Series Motor. A Single- 
Phase Series Motor provided with 
a coil on tho stator at right angles 
to the exciting ooil to noutralise 
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the efioot of the inductance of the | with nickel as tho niagnetic 
armature. rnatorial. 


Neutralisms Condenser. See Neutro* 
dyne Reception. 

Neutralising Transformer. A trans- 
former for producing, in a tele- 
phone circuit, a voltage propor- 
tional to, and opposing, that in- 
ducod by a neighbouring power 
line. 

Neutrino. A hypothetical entity of 
zero luoHS and zero magnetic 
moment, but tho sanic spin as an 
electron. 

Nentrodon. A neutralising condonHor 
used in Neutrodythe Reception. 

Neutrodyne Reception. A form of 
win'loHS re<M‘plion with liigh-fiM»- 
queney amplification in which 
oaeillati»ni is prt'vent.ed })y roact- 
anoos in the anodo ami grid eircuitH 
or oih<w similar mfitliodfl, to 
neutralise tho enupling <»llect of 
valve and sl-ray capaeitaneo. 

Neutron. The uaino given to tho kind 
of particle with zero charge radia- 
ted ])y such Hubstauoos as bt^rylliurn 
when bi^mbarded by alplui par- 
tides, consisting of uncharged 
particles of tho same nuws as a 
hydrogen nouclous. This is the 
most penetrating form of radiation 
knoM’n. 

Neutrosonio Reception. A system of 
wireless reception incorporating 
f.he principUjs of SuperJieterodyne 
Reception with neutralisation of 
tho intiirmediato froqu<mcy stages 
as in Neutrodyne Reception. 

Nichrome. An alloy containing nickel 
and about 20 per cent of chromium, 
used for heating olomonts, which 
can remain at a bright rod heat 
for oxUmdnd periods. 
Nickel-Cadmium Accnmnlator. An 
Alkaline Ac&imttlalor with nickel 
hydroxide and csulmmm oxide for 
the positive and negative iiictive 
mahwials r»>s|Kiotiv(»Jy. 

Nickel Facing. The olootrodopoHition 
of a proUMitivo coating of nickel 
upon stereotypes for printing. 
Nickel-Iron Accumulator. See Edi- 
son A<j()irivruijATort. 

Nickel Plating. Electrodeposition of 
nickel for industrial purposes. 

NiOOre. A maUn'inl similar to that 
descrilKid under Dust Core but 


Night Error (in Wireless Direction 
Finding). A variable error in the 
observed bearing, probably due to 
the fact that in night reception an 
abnormally polarised indirect wave 
(roacliiug tho r<»oeivor in a down- 
ward direction from the Heaviside 
Layer) is HU])orposud on tho direct 
Nonnally Polarised Wave, 

Nine-Ring Converter. A Botanj Con- 
verter working with nine-phase 
current, and therefore with nine 
slip rings. 

Nitrogen, Fixation of. See Fixation 
oir NirnoGLiN. 

Nitrogen-Filled Lamp. See Gas- 

Fillujd Lamp. 

Nobili’s Rings. Coloumd inter- 
ference rings exhibited by very 
thin films of peroxide of load 
deposited upon a polished anode 
when a solution of a load salt is 
electrolysed. 

Noctovision. A process similar to 
Television, employing invisible 
infra-red rays in the transmitting 
apparatus, forming tlio equivalent 
of “sooing in the dark.*’ 

Noctovisor. An apparatus for Nocto- 
vision. 

Nodes. The zero x)oints of a series 
of Statioruiry Waves or oscillations 
in a conductor. Cf. Antinodbs. 

Nodon Valve. An Electrolytio Recti- 
fier with a cathode consisting of 
an aluminium red, an anode 
formed by a load containing vosstd 
and an electrolyte of ammonium 
phosphate. A high current density 
is employed at the catluxlo. 

Noegerrath Dynamo. A form of 
unipolar generator with an arma- 
ture containing several conductors 
which arc put in sewios by a numl>er 
of slip-rings anil brushes. 

Noise (in Tolephono Engineering). 
All disturbing sounds audible in a 
roooivor other than tho speech 
required to bo tranHrnil.t.od. 

Noise: Johnson, Line, Miorophonic, 
Terminjd, and Valve. Soo Johnson 
Nuihk, liiNi'J Noisw, etc. 

Noise Analysis. DoUwminntion of 
tho fronmmeioH of the oonsUtuent 
harmonics of a l.olophono Noise. 

Noise Generator. An apparatus, of 
tho vibrator or inductor alternator 
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type, for produoing audio-fre- 
quency currents of Imo'vra magni- 
tude in connection with Noise 
Meaawrement, 

IToise Measurement. The quantitative 
estimation of telephone Noise in 
arbitrary units, by means of a 
“Noise Measuring Set,” in which 
a comparison is made by means of 
a potentiometer arrangement with 
a standard Noise Generator, 

IToise Measuring Set or Noise Meter. 
See Noise Measuiiement. 

No-Load Characteristic. A curve 
exhibiting the relation between 
excitation and voltage, or any 
other two quantities relating to 
a machine or apparatus, under 
No-Load conditions. Also called 
Open Circuit Characteristic. 

No-Load Conditions. The conditions 
when a machine, transformer, etc., 
is giving its voltage but no current 
is being taken from it other than 
that required to make up losses, 
or when a motor is running but 
not giving useful power. 

No-Load Current. The current taken 
by a motor, transformer, or other 
appcupatus to overcome losses 
under No-Load Conditions. 

Nc^Load Losses. The energy losses 
in a machine, transformer, etc., 
under No-Load Conditional sucli 
as those mainly due to hysteresis 
in a transformer. 

Non-Ageing Steel. Steel plate for 
transformer cores not liable to 
deteriorate in magnetic property 
after prolonged use in a trans- 
former. See Ageing, 

Non-Arcing Arrester. A form of 
Arrester in which the gaps (usually 
a number in series) are between 
cylinders of a Non-Arcing Metal. 

Non-Arcing Metal. A metal, such 
as zinc or aluminium, electrodes 
of which only support an arc 
with difficulty ; used for arrestor 
gaps, high tension fuses, etc, 

Non-Association Cable. Cable not in 
accordance with the standard of 
the Cable Makers Association. 

Non-Combustible Covering. Covering 
for cables, etc., wliich resists high 
temperatures without deterioration 
or burning away. Cf. Non-Inflam- 
mable COVEBZNGS. 

Non-Conductor. A body which is of 
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sufficiently high resistance not to 
permit of an appreciable flow of 
current through it, i.o. an Insu- 
lator. 

Non-Electric. Boo Aneleotrio. 
Non-Inductive Circuit. A circuit 
having negligible Inductance. 

Non-Inductive Load. A load on an 
a.c. supply system, generating 
station, etc., in which the apparatus 
connected to the circuit is of negligi- 
ble inductance, and thorofore of 
power-factor approximating to 
unity, such as a load consisting 
entirely of lighting without induc- 
tion motors. (This oxprt'Hsion docs 
not take into account the possi- 
bility of a Leading Load, and 
theroforo tho term Non-lteadive 
Ijoad is preferable.) 

Non-Inductive Resistance or Resistor. 
A rosistanco wound or <*.onstnicted 
so that it poHsessi'H lusgligiblo 
inductance. 

Non-Inflammable Covering. Cover- 
ing of cables, etc., which will not 
bum so as to ('.aaso extension of 
a fire, but not neci'ssarily entirely 
undamaged by beat. Cf. Non- 

COMBUSTIULE COVERING. 

Non-Linear Distortion. Distortion 
of r<*C(‘iv(ul Hignals in which tho 
alhtratioiiH of the ((uanl.itii's in 
(iiiestion arc' not in(ie|M'n(lent of 
the ainpiit ikIoh, including tli<f 
introduction of parasitic fn'<|Ui>u- 
cu'H i>y apparatus in the circuit. 
Non-Linear Distortion Factor. A 

iiuiaHuro of ll»e <legnM» of Noti- 
linear IHstortion, in a ti'h'phono 
circuit,, ct<i., iM'ing the ratio of 
tho total powor in the <'irc.uit duo 
to fretpn'iicies oIIkt (iian ])reseut 
in tho par<uit< time 1o th<^ total 
f)ow<»r in tlie circuit., 

Non-Magnetic Materials. MaUwials 
which do not show tho marked 
inagiKdic proport ies such as those 
of iron, nickol and cobalt. 
Non-Magnetic Steel. .An alloy stool 
containing about D! per cent of 
inanganoHo ami soiiu^t iinivs a small 
amount of nickel, pract ii'-ally non- 
luagnetio at ordinary tenipe futures. 
Non-Magnetic Watch. A watch 
specially constructed so as not to 
bo liablo to damagiH in a inugnotio 
fiold ; usually with a balance 
spring of a non -magnetic material 
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suoh as palladium. See Dbmao- 
NBTISATION of WaTOHHS. 

Non-Overlappins Winding. An al. 
ternator armature winding in 
which the individual coils are 
placed side by side without over- 
lapping. 

Non-Folar Generator. A name some- 
times given to Homopolar or Uni- 
polar generators. 

Non-Polarised Belay. A relay which 
acts equally with currents in both 
directions. C£. Polatused Relay. 

Non-Beaotive Load. A load with 
unity power-factor. 

Non-Resonating Transformer. A 
tninsfornusi* jii which tlio end turnH 
of the h.t. winding arc provided 
with a metal screen connected to 
tlui lino end of tho winding to 
iniuiiniHO tho effect of hUk^) 
front'd surges. 

Non-Sine-Waves. Waves of o.m.f., 
current, etc., which depart from 
a true sine form. Of. Sine Waves. 

Non-Synchronons (Motor, etc.). See 
Asynohuonous Machine. 

Non-Tension Joint (in an Ovurhood 
Conductor). A joint dosignod to 
carry tho full current but not to 
tak(' mechanical tension. Cf. 
Tension eloiNT. 

Normid Bend. A right-handed bond 
of moderate radius for joining two 
huigtliH of conduit tube. Cf. Half- 
Noiimal Bend. 

Normal Charging Current (in a Con- 
denser). Th(» current rush flowing 
into a comlenser while receiving its 
charge (n^prosenting omwgy re- 
covered in tho Normal Discharging 
CarretU), in mlditien to the Ana- 
maUnis Charging Current^ tho Nor- 
mal Cotiductio7i Current and the 
A nomalous Conductio7i Cttrre7it. 

Normal Conduction Current (in a 
C'ondensor). The ourrciit duo to 
l(Mikage, continuing through a con- 
diuistw after tho rush of Nor7nal 
Changing Current has coaR(’)d, as 
long as a continuous o.m.f. is 
appii<t(i. 

Normal Coupling. The coupling of 
winilesH circuits wIkwi^ the oapaoit- 
aiKMi and indiujtive c.oiipliiig elTeets 
ac'.t in the same direction. Sen 
OltTllODYNia OlKCUlT. 

Norm^ Current. See Normal Rat- 
ing. 


Normal Discharge Current (in a 

Condenser). Tho current flowing 
out of a oondenser when discharg- 
ing, in addition to any Anomal^ 
DiseJiarge Current, ceasing as soon 
as tho main discharge is complete 
and roproHonting the energy of the 
Normal Charging Current. 

Normal Electrode. An electrode for 
immersing into an electrolyte for 
measuring electrode potentials ; of 
a matorial giving a known potential 
difference between itself and the 
electrolyte. See Cadmium, Calo- 
mel, and Hydrogen Elboteodes. 

Normal Ontpnt. See Nobmal Rating. 

Normal Rating. The definition of 
the output which a machine, etc., 
is designed to give or the voltage, 
current, etc., which it is designed 
to deal with under ordinary work- 
ing conditions. See Continuous 
Rating, Intbbmittbnt Rating, 
etc. 

Normal Sensitivity or Sensitiveness. 
See Factor op Merit. 

Normal Voltage. See Normal Rating. 

Normally Polarised Waves. Electrio 
Wares in which the magnetic com- 
ponent is horizontal and at right 
angles to the plane of propagation. 
Cf. Abnormally Polarised 
Waves. 

North, Magnetic. See Magnetic 
North. 

North Pole. (1) Of the earth : 
either the true geographical north 
polo or the Magnetic North pole. 
(2) Of a magnet ; tho polo which 
tends to point towards the north 
when freoljr suspended, i.o, the 
North SeeHng Pole. 

North Pole, Magnetic. See Magnetic 
North Pole. 

North Seeking Pole. See North 
Pole (2). 

Northern Lights. Soo Aurora 
Borealis. 

Northrup Furnace. A typo of Indtic- 
tion Furnace without any iron 
core, (employing frequencies over 
10,000 cycles per second. 

Nose Suspension (of a Traction Motor). 
Suspension in which part of the 
weight of tho motor is spring- 
borne by a lug on tho side of the 
frame away from tho axle, and the 
remainder is supported by the axle 
itself through bearings on it. (Also 
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called Wheelbarrow Sttapeneion.) 
Of. Yoke Suspension, Side -Bab 
Suspension, eto. 

Noiclies (of a Controller). The various 
positions of a controller handle 
coiresponding to the different 
combinations of connections be- 
tween the motors and resistances. 

Notoh(es): Braking, Full Parallel, 
Full Series, Parallel, Resistance, 
Btuiniiig, and Series. See Brak- 
ing Notches, Full Parallel 
Notches, etc. 

Note Amplifier or Note Magnifier. A 
thermionic Amplifier in the low- 
frequency or audio -frequency cir- 
cuit of a wireless receiving appar- 
atus; strictly speaking, applicable 
only to wireless telegraphy but 
sometimes used for any low- 
frequency amplifier, including a 
speech amplifier in wireless tele- 
phony. 

Note Tuning. Tuning a circuit to 
respond to an audio -frequency. 

No-Voltage Circuit-Breaker. Belay, 
etc. A circuit breaker, relay, etc., 
which comes into action and breaks 
the circuit when the voltage fails. 

No-Voltage Release (to a Starter), A 
device which causes a motor- 
starter to fly back into the off 
position if the voltage fails ; usually 
m the fonn of a holding-on electro- 


magnet connected, in series with a 
resistance, across the mains. This 
attracts an armature on the switch 
arm, and holds it in the full-on 
position, imless released by failure 
of the voltage. See also Overload 
Release. 

Nuclear Theory (of Atomic Construc- 
tion). The conception of an atom 
as consisting of a central positively 
charged Nucleus of minute dimen- 
sions but considerable mass sur- 
rounded bj*- a number of “satellite” 
electrons at a relatively groat 
distance therefrom. See Electron 
and Proton. 

Nucleus. The positively charged 
central portion of an atom, 
according to the nuclear theory ; 
composed of one or more Protons 
with or without a certain number 
of Neutrons. 

Null Method. See Zero Method. 

Number, Atomic. See Atomic Nqm- 

BER. 

Numerical Selector. A soloctor in 
automatic telephony which estab- 
lishos connection with further 
selectors or with the required line 
according to one or more digits in 
the number dialled. Of. Code 
Selector, and see Hundreds 
Selector and Thousands Selec- 
tor and Final Selector. 
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Obach Cell. A Dry (primary) CeU 
with a central carbon rod as 
positive electrode surrounded by 
a dopolarisor panto of manganone 
dioxide and ground carbon, and 
with an exciting paste of salamo- 
niac, plaster of Paris and flour, 
in contact with the outer zinc 
cylinder which forms the negative 
eU'otrode. 

Octode. A Thennionitt Valve with 
eiglit (lU^ctrodos, usually for com- 
bining the functions of two valves, 
o.g. a six-grid frequency changer in 
a supiirhetorodyno receiver which 
coiubiuoa an oscillator with a 
Variable-Mu Pentode iiiixor valve. 

Octuple Phantom Circuit. A super- 
posed circuit each side of which 
consists of the sixteen conductors 
of a Quadruple Phantom Circuit in 
parallel. 

Oersted. A name originally pix>pOH<»d 
for the unit of Magnetic l-Uuuctunce, 
}»ut now tulopUjd for the unit of 
Magnctiaing or Magmtio Force; 
named after the Danish physicist, 
H. C, Oersted (1777-1861). 

Oersted’s Principle. The deflection, 
of a magnetics ncKsdle by a current 
in a neighbouring wire ; discover'd 
by liim in 1820. 

Ohm. Tins Practical Unit of Resist- 
ancCf named af(.or tho Ghsrman 
physicist, Or. S. Ohm (1787-1864). 
The true Ohm is 10® C.O.tS. 
absolutes c'lectroinagnotic units of 
resistance. See also IntbrnationaIj 
Ohm. Ab))reviati<m : 

Ohm : B.A., Board of Trade, B.O.T., 
British Association, International, 
Legal, Thermal, Tme, and Standard. 
See B.A. Ojim, Board op Tbadu 
Ohm, etc. 

Ohmic Drop. The pohmtial drop 
between two points in a current- 
carrying conductor, due to its 
resistance {[H Drop) as distin- 
guished from drop duo to other 
causes such as Inductance. 


[OU 

Ohmic Loss. Energy Loss in a 
current -carrying conductor due 
to heating owing to its resistance 
{DR Loss). 

Ohmic Resistance. The true resist- 
ance of a conductor, equal to 
that which it off('rs to an unvarying 
current. Of. Imfedanoui. 

Ohmmer. An eloctroHtatio form of 
Ohmmeter forming a portable test- 
ing set. 

Ohmmeter. An instrument for 
measuring rusistanoo by direct 
deflection, usually one in which the 
moving aystom is doflootod by forces 
due to currents in two coils at right 
onglos to ono anothor, carrying 
currents proportional rospoctively 
to tlio current through tho con- 
ductor under test and tho potential 
drop across it. Used In conjunc- 
tion with a magneto generator 
giving a few hundred volts for 
testing insulation msistanco (see 
Mequer) and in some forms of 
Resistance Thermometer. 

Ohmmeter, Magneto. See Maoketo 
Ohmmbtub. 

Ohm’s Law. The law of the flow 
of unvai-ying currents, whoroby 
tho stnmgth of the current varies 
directly as tho eloctromotive force 
and inversely as thc^ rosislano<j of 
tho circuit ; usimlly oxprt'SHwd 
in symbols as / = whort» I 
is the currt'nt (in aTiipt'pos), E is 
tho ob'ctrornotive forcie (in volts) 
and H is tho rosistaneo (in ohms). 

Oil : Insulating and Transformer, 
boo iNsiriATiNQ Oil. and Tiians- 
FORMMR Oil. 

Oil-Blast Circuit-Breaker. A modi- 
heation of tlui E.vplosi(m I*ot typo 
of Circuit- Jircakerf in whii-li tim 
T)r<‘HSiiro j)ii)duc<5d by tho init>iai 
break enuHos clean oil to 1m' fenced 
into the ar<t at a sei'ondary bn^ak. 
In uiiotber form tho oil-jet js 
prodiKuMl by the rt'k'aso of a spring 
pump-piston. 
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Oil-Break Circuit-Breaker. An OH- \ 

Break Sioitch fitted with some form 
of release gear. 

On-Break Fuse. A fuse in which 
the break of the circuit caused by 
the melting of the fuse wire or 
strip is efiected under oil to 
esctinguish the arc. 

On-Break Switoh or Oil-Switch. A 
switch in which the contacts are 
separated under oil for the quick 
and effective extinction of the arc, 
used chiefiy for high voltage alter- 
nating currents, but also to a lim- 
ited extent for direct currents. 

OU-Circuit-Breaker. See Oil-Bbbax 
C mouiT-BaEAXER. 

On-Cooled Transformer. An oil 
transformer in which provision is 
made for circulating the oil and 
passing it through a separate cooler. 

Oil-FUled Cable. Cable in which the 
whole of the interstices between 
conductors, coverings, etc., are 
filled with oil retained by an 
external tube with oil-tight joints, 
expansion chambers, etc. See also 
Gas Pressttbe Cable. 

Oil-Fase. Seo Oil-Bbeae Fctse. 

Oil-Immersed Apparatus. Electrical 
apparatus immersed in oil for 
insulating or protective purposes, 
to facilitate the extinction of the 
arc on the intentional or accidental 
breaking of the circuit and to 
prevent the fiame therefrom being 
communicated to outside, or to 
facilitate cooling by the circula- 
tion of the oil. 

Ofl-lnstilation. The insulation of 
electrical apparatus such as 
transformers by immersion in a 
tank of oil. See Insttlatinq Oil, 
Oil-Immebsed Appabatcts, etc. 

Oil-Insolator. Insulators of porce- 
lain, glass, stoneware, etc., in which 
the leakage path over the surface 
is interrupted by a surface of oil 
contained in a groove or trough 
round the insulator. 

Oilostatio Cable. A variety of Oil- 
Filled Cable in which a steel pipe- 
line forms the containing vessel. 

Oil-Qnenched Cnt-Ont or Fuse. See 

Oil-Bbeae Fuse. 

Oil-Switch. See Oil-Bbeae Switch, 
Cmoxnr-BitEAEEB, etc. 

Ofl-Tiansformer. A transformer in 
which the whole of the coils. 


core, etc., are immersed in oil, 
cooled by the natural or forced 
circulation of the oil or by pipes 
within the oil tank through which 
cooling water circulates. See Oil- 
Immersed Apparatus, Trans- 
former Oil, etc. 

Omega (iJ). Abbreviation for Ohm 
(«) symbol iov Angular Vdoeity. 

Oscmi-Aerial. An aerial radiating at 
equal strength in all directions in 
the same angle with the horizontal. 

Omil0)UB (Electric). A road vehicle 
for carrying a number of passengers 
propelled by electric motors de- 
riving their energy from accumu- 
lators carried on the vehicle. 
Sometimes also used for road 
vehicles of this kind not running 
on rails deriving their energy 
from an overhead contact wire 
ssrstem. See Trolley-Omnibus. 

Omnibus^ Trolley. See Trolley- 
Omnibus. 

Omnibus Bars. Main conductors on 
a switch-board forming common 
terminals to which a number of 
generators or feeders are con- 
nected ; commonly called Bus- 
Bara. See Generator Bus- 
Babs, Feeder Bus -Bars, Kino 
Bus-Bars, Section alts md Bus- 
Bars, etc., and Bar-Couplino 
Panel. 

Omnigraph. An apparatus used in 
teaching the Morse code, which 
consists of a diso with contacts 
BO arranged that when roiatid it 
producoB Morso signals in a buzzer 
circuit to which it is connectod. 
Omni-Radio Beacon. A Radio- 
Beacon radiating its distiiiguishiiig 
signals equally in all directions. 

Ondameter. See Wave Meter. 

Ondograph (Hospitalior). An instru- 
ment for drawing alternating 
wave -form ourvos by a stop -by - 
stop method. A commutator 
driven through gearing by a 
synchronous motor connects a 
condenser momentarily to tlie 
circuit once in cvoiy hundred 
waves at suooessivo points a little 
further along the wave each time. 
The condenser is discharged each 
time into a rooording galvanometer 
which traces the required curve 
on a drum. 

Ondosoope. A glow discharge tube 
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xtsed as an indicator of elootrio 
■waves. See Nbon Tube. 
One-Flnid Theory. The theory of 
electrostatics by ■which positive 
electricity was regarded as an 
excess of electric fluid and nega- 
tive electricity as a doflciency of 
the same fluid. Cf. Two-Fluid 1 
Thboby. Modem views regard 
negative electricity, carried in 
inmvisible units called electrons, 
as the foundation of all electrical 

P henomena. See Eleotbon 

'hboby. 

One-Hour Bating. The rating of 
traction motors, etc., by the out- 
put which they can give continu- 
ously for one hour starting from 
cold at their normal voltage. 
Usually under test conditions on 
a stand with ventilating covers 
removed to approximate to the 
cooling conditions of running on 
a train, etc., and including gearing 
losses if any. 

One-Meter Battery System. A 83r8- 
tem of measuring the charge and 
discharge of an accumulator 
battery in which a single ampere- 
hour meter is used, which reads 
forward for currents in one 
direction and backward for cur- 
rents in the other direction. Cf. 
Two-Meteb Battery System. 
One-Phase. An osroression occa- 
sionally used for Single- Phase. 
One-Pole Method. The Mc^neto- 
meter Method of iron testing in 
which tho specimen is a very 
long rod or wire placed relatively 
to the magnutomotor so that the 
distant polo has practically no 
effect. 

One-Bange Winding. See Bangs. 
One-to-One Transformer. A trans- 
formor with equal primary and 
secondary windings for exchanging 
ow<^^ without change of voltage 
otweon circuits which it is desired 
to keep insulated from one 
another. 

One-Valve Receiver. See Valve 
Reokivku. 

One-Wave Rectification. See Half- 
Wave Rkotifioation. 

One-Way Switch. A switcdi with 
only one path for the current. 
Cf. Two-Way and Multiway 

SWITOHES. 
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On-Iioad Tap Changer. A Tap 

O hanger for a transformer which 
can be operated during full load 
conditions. 

Opal Lamp. An incandescent lamp 
with a bulb of opal glass to dif^e 
the light. 

Opal Shade. The ordinary shade of 
opalescent glass, used with incan- 
descent lamps to improve the 
light distribution. 

Open. A switch, circuit-breaker, etc., 
is said to be open when the con- 
duotors are separated so that cur- 
rent cannot pass. (Unlike a water- 
tap, which IS said to be “open” 
when the current of water can 
pass.) Cf. Close. 

Open Are Lamp. The ordinary 
form of are lamp, in which access 
of the external atmosphere is not 
prevented by an enclosing globe 
round the are ; the only globes 
being for light diffusion or protec- 
tion from draught. Of. Enclosed 
Arc Lamp. 

OpenCironit (1) A system of oonduo- 
tors, iutendod to carry a current, 
temporarily interrupted so that 
no current can flow. A machine, 
transformer, etc., is said to be on 
open circuit when giving its normal 
voltage but no current to the cir- 
cuit which it is arranged to supply. 
See also Open Cirouit System. 

Open Cirenit Gharaoteristic. See No- 

Load Chabaotbristio. 

Open Okonit Control. The control 
of traction motors, etc., by a 
controller which is arranged so 
that the current is interrupted 
each time tho connections are re- 
arranged when passing from one 
stop to another. Cf. Bridge 
Transition, 

Open Ckcnit Losses. See No-Load 
Losses. 

Open Ckcnit System. A system of 
electric signalling, fire alarms, etc., 
in which the circuit is normally 
open when no signal is being made 
and tho signals are made by pass- 
ing currents when required. Cf. 
Closed Circuit System. 

Open Ckcnit Winding. See Open 
Coil Armature Winding. 

Open Coil Armatnre Winding. Arm- 
ature windinm, used particularly 

I in early are lighting machines in 
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which the ends of adjacent coils average time a motor on inter* 

were not connected to the same mittent load is running to the 

commutator segment, but formed average Duty OyoU period. Cf. 

circuits only closed by the external Duty-Cyolbs Factor. 
circuit. Opposition, in. See In Opposition. 

Open Core Transformer. A trans- Opposition Method. (1) Measurement 
former with an air-gap in the of the internal resistance of two 

magnetic circuit. oells coupled in opposition so 

Open Flame Arc Lamp. A flame that their e.m.f.*s neutralise each 

arc lamp in which access of the other, by the ordinary Wheat- 

external atmosphere is not pre- aton&*8 Bridge method. (2) A 

vented by an enclosure round the method of testing a pair of similar 

arc, the only globes being for light transformers in which the primary 

dif^ion or protection from windings are oonnooted in parallel 

draughts. to a circuit of the proper voltage 

Open Fuse. A Fuse in which the and frequency, and the secondaiy 

actual Fuse Link is entirely windings are connected in series in 

uncovered. opposite directions so that their 

Open Motor. A motor in which the voltages exactly balance and no 

windings, etc., are not protected secondary current flows in them 

by end shields and* are oonsequent- unless an independent e.m.f. is 

ly fully exposed to the cooling introduced. This can be done 

action of the surrotinding atmo- to produce any desired seconds^ 

mhere. Cf. Protbotbd, Enclosed, current, but the power required will 

Sbmi-Enolosed, Enoloshd-Vbn- only be that necessary to supply 

TiLATBD Motors, etc. the losses. See also Sumpnbr’s 

Open Primary Curmnt Transformer. Method. 

See Bar Type Current Trans- Optical Pyrometer. An instrument 
roRMER. for ascertaining furnace tempera- 

Open Slots. Slots for the reception tures, etc., by observing the glow- 

of armature windings, etc., with ing portion through a tube and 

openings of the full width of the comparing its brightness with a 

slot, HO that complete coils can filament hoated electrically. The 

be inserted without diiflculty; brightness of the flJament is ad- 

usually employed in direct justed till a balance is obtained, 

current machines, but less fre- and the temperature is deduced 

quently in alternating current from the reading of an ammeter 

machines. Cf. Closed Slots, in the filament circuit. (Also called 

Partly Closed Slots, etc. Disaypearmg Filament Pyrometer 

Open Sparking. An expression used or Monochromatic Pyrometer.) See 

with reference to electrical appar- Badiation Pyrometer. 
atus for coal mines, etc., to indicate Optical Rotations. See Magneto - 
sparking which, owing to lack of Optical Rotations. 
special provisions su(^ as Flame- Optical Stress, Electrostatic. See 
proof covers, could ignite inflam- Electrostatic Optical Stress. 
mable gas. Optical Telephony. A form of telo- 

Open Starter. A Motor Starter in phony without line wires in which 

which the contacts, etc., are not a beam of light (or ultra-violot or 

contained in a closed case. infra-rod rays) is modulated by the 

Open Switchgear. Switchgear in transmitter, and falling on the 

which live parts are not covered in. distant receiver, affocts a photo - 

Open Type Boiling Plate. A Boiling electric coll so that the modulations 

Plate with the heating elements are reproduced in the current in the 

exposed to the air. receiving telephone. 

Open Wire Circuit or Line. An over- Optico-Magnetic Pyrometer. A Radia- 
head telephone or telegraph line Hon Pyrometer depending on the 

with each wire supported separ- alteration of the Swceptibility of 

ately, as distinguished from a o^le. certain nickel alloys with tempera- 

Operating Factor. The ratio of the ture. 
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Optics, Electron. See Eleotbon 
Optics. 

Optophone. An instrument for en- 
abling the blind to read ordinary 
print by means of a telephone 
receiver controlled by the variations 
in resistanco of a SeUnvam OeU. 
The letters are intermittently 
illuminated in bands, each with 
a difioront frequency of illumina- 
tion, and arrangements are meulu 
so that OH a black part of a letter 
passes through ono of these bands 
as the “eye” of the instrument 
travels over it, the balance between 
the resistance of two solonuim 
cells is upset and a current of a 
frequency equal to that of the 
illumination of the band in quos- 
tion passes through the telephone 
receiver, Thus a definite signal 
consisting of a combination of con- 
secutive and simultaneous soimds 
of diJfforent pitch (chords) is 
heard, from which, after a littlo 
training, the form of the letter is 
etisily n^cogniaod. 

Orhis Virtatis. An obsolete expres- 
sion used by Gilbert for Magnetic 
Meld. 

Order Wire Circuit. A circuit con- 
necting two t(dephone exchaiigos 
used only for asking for the con- 
nections required, but not for tho 
subsequent con vorsa tion, and there- 
fore available when all tho ordinary 
junction lines are in use. 

Order Wire Circuit, Split. See Spirit 
Obder Wire Circuit. 

Ore Finding (Electrical). See Pros- 
PBOTiNO (Electrical), 

Ore Separator, Electrostatic, and 
Magnetic. See Eleotrortatio 
Ore Separator and Magnetic 
Ore Separator. 

Organ (Electric). (1) An organ in 
which the valves are controlkwl 
cflootri<-.ally, or in whioli tho sounds 
are ]>ri)(Ui(!(Ml by oscillator cur- 
rents of (li1T(»ront frequency for 
each note. (2) That part or 
“ Organ ” of an olootric JSJel or 
other animal capable of giving 
electric discharges, in which tho 
electrical action is produced ; 
situated in the back of tho hoad 
in the Jiay or Torpedo and dis- 
tributed along tho whole body in 
the Electric Eel or Oymnotua ; 

17— (T.52G3) 


consisting of muscular tracts with 
a largo nuinlK^r of cells abundantly 
flU})pJi((d with nerves. 

Orthodyne Circuit. A circuit for a 
Thermioihio Oscillator in which 
Normal Coupling is employed 
between the plate and grid circuits. 
Cf. Antidyne and Rheodvne 
Circuits. 

Orthojector Circuit-Breaker. A cir- 
cuit -breaker requiring only a small 
qmmtity of oil, in an insulating 
container with a blow-out n.ction 
jiroduced by an enclosing chamber 
ill conjunction with an oil jot. 

Oscillating Circuit. See Oscillatory 
Circuit. 

Oscillating Component. A torm used 
for an oscillating current when 
BU|Ktrposcd upon a continuous cur- 
rent os in tho plate current in a 
wireless receiver. 

Oscillating Current. A high frequency 
current tho frequency of which is 
ontindy dependent on the con- 
stants of tho circuit itself. 

Oscillating Electrode. The coiled wire 
intonnediato electrode in a micro - 
ray ORoillator corresponding in 
construction but not in function to 
tho grid in an ordinary triode. Cf. 
Reeleotino Electrode. 

Oscillating Meter. A motor in which 
tho moving system executes an 
oscillatory motion instead of the 
rotary motion usual in a motor- 
meter ; either the s]>oed or the 
amplitude of tho oscillation being 
proportional to tho load. 

Oscillation Circuit. Stu) Osuiijjlatory 
Circuit. 

Oscillation. The mdting up or 
oxisUnico of oontiniious fn'o o.suiUa« 
lions in an oseillatory eireuit. 

Oscillation, Self. Hoe Help Oscilla- 
tion. 

Oscillation Constant. The properly 
of an oHoillating circuit upon which 
its natunil froqnoney depends, 
somotitnes dollned as tho square 
root of the product of tho induct- 
ance and the capacitance, and 
sumotirnos as the square of this 
quantity. This is read directly 
on tho scale of a Cymometer. (Also 
called Itesotiance Constant.) 

Oscillation Transformer. A high 
frequency transformer, tho primary 
of wliioh is siippli(td witli oscillating 
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current obtained from the dis- 
charge of a condenser or other- 
wise, often used in connection with 
tuned circuits. In wireless, a high 
frequency iron core transformer or 
Jigger, 

OsoiUation V^ve. Any apparatus 
depending on olectrolytio or ionic 
action which is conductive in one 
direction on^, such as the original 
form of Thermionic VdUoe dis- 
covered by Fleming in 1887, con- 
sisting of a hot cathode in the form 
of a lamp filament from which a 
stream of electrons proceeds to- 
wards the anode in the form of a 
metallic cylinder or plate in the 
same bulb! Such an apparatios will 
conduct in the direction from the 
anode to the cathode only, and on 
account of this reotif 3 ring property 
can be used as a wireless receiver. 
See also Lodge Valvd, Eleotko- 
liTTio REOTiFiBsa, etc. 

Oscillations (Electrical). The period- 
ical surging backward and forward 
of electricity in a circuit, such as 
that produced by the discharge of 
a condenser through an Oscillating 
Circuit, Such oscillations, unless 
the cause producing them persists, 
dooreoee progressively in amplitude 
and die out owing to dissipation of 
energy partly by heating the 
circuit and partly by radiation in 
the form of elootric Waves, 
Oscillations : Gontinnons, Damped, 
Double, Dynation, Electronic, Fre- 
quency, Forced, Fundamental, Kipp, 
Magnetic, Magnetron, Natural, 
Reactive, Swing, and Undamped. 

See OONTINTTOTJS OSOILDATIONS, 

Damped Oscillations, oto. 

Oscillator. A system of conductors 
suitably arranged to have the 
properties of an oscillating circuit, 
usu^ly in conjunction with some 
form of apparatus, such as a spark- 
gap, arc, or thermionic valve cap- 
able of exciting or maintaining such 
oscillations. 

Oscillator: Blocking, D^ole, Hertz, 
Heterodyne, Local, Magnetostric- 
tion, Master, Piezo-Electric, Quartz, 
BigH Squegger, Thermionic, and 
Valve. See Blocking Oscillatob, 
Dipole Oscillatob, etc. 

Oscillatory Circuit. A circuit in 
which the relations of the induc- 
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tance and capacitance are such 
that it has a natural period for 
which free electrical oscillations are 
possible, i.e. where 4Z is greater 
than R^C (where L is the induc- 
tance in henries, R is the roaiataiice 
in ohms, and C is the capacitance 
in farads). 

Oscillatory Discharge. A sudden 
electric discharge, such as that of 
a condenser is not always uni- 
directional, bub if the inductance 
of the circuit into which it is 
discharged is greater than R*OJ4b 
(where R is the resistance in ohms, 
and O is the capacitance in farads) 
the discharge executes rapid oscilla- 
tions, i.e. surges to and fro at a fre- 
quency of l/2TrV {CL), decreasing 
in amplitude until the whole energy 
of the discharge is dissipated by 
heat and radiation. 

Oscillatory Impedance. The impe- 
dance of a conductor at high 
frequencies whom, owing to the 
Skin Effect the rc'sistanco is higher 
than at low froquoncios. 

Oscfilion. A variety of Thermionic 
Valve similar to the Audion, 
but used for the prcxluotion of 
oscillations. See Tuebmionio 
Oscillatob. 

Oscillogram. A record of wave form 
mode photographically or other- 
wise by an oscillograph. 
Oscillogram, Dust, boo Dust Osoll- 

LOOBAM. 

Oscillograph. An instrument for re- 
cording photographically or other- 
wise the wave form of alternating 
or other rapidly changing curi-onts, 
voltages, etc. Usually by tlio 
action of a beam reflected by a 
mirror attached to u moving 
system subjected to forces pro- 
portional to the instantaneous 
value of the quantity to bti 
measured, and sufllcienbly light 
and well damped to follow the 
rapid vibratory movement with 
accuracy. 

Oscillograph : Blondel, Cathode Bay, 
Duddell, Electrographic, Electro- 
static, Hot-wire, and Irwin. 

Blondel OsoiLLOGBAni, Cathode 
Bay Osoillogbaph, etc. 

Oscilloscope. An apparatus for 
rendering visible the wave fonii 
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of elootrical osoillations or alter- 
nating currents ; e.g. the Gehrcke 
Odoilloscope, consisting of a tube 
containing nitrogen at a low 
pressure, with two aluminium 
electrodes nearly touching, between 
which a visible discharge takes 
place extending a distance up the 
electrodes proportional to the 
voltage. The wave-form is snen by 
viewing this in a rotating mirror. 
The name is also used for an instru- 
ment for indicating by the length 
of the m^gativo glow in an auxiliaiy 
discharge tube, the amount of 
current passing in an “Y** Hay 
Tuba. 

Oscilloscope, Elverson. SooElvehson 
O soiLLoscorifl. 

Osglim Lamp. Tim trade name of a 
form of JVeoH Lamp with about 
20 [)or cent of helium added to the 
neon. 

Osiso. Trade name of a simple form 
of oscillograph for uso oh a Pliono- 

SGopc. 

Osmium Lamp. An early metal- 
hlament lamp, with the filament 
ma<lo of the metal osmiiun. 
Osmo-Regulator. An ap])lianco used 
to mgulato the vacuum in X-Hay 
tuboH, cunsistlng of a small mass 
of platinum, palladium, otc., in a 
branoh of the tube which, when 
IvMitt^d, gives off oocludiul hydrogen 
and lowers tho vaccum wlien it lias 
become too high after continued 
use . 

Osmose, or Osmosis (Electrio). The 
t(oi(l(u)oy of liquids to pass through 
a porous diaphragm towaixls tho 
cathode when a current is passisi 
tliroiigh them, raising th<j level of 
the liquid on the negative Hid<«. 
Wliat happens on tho negalivo Hich» 
is called JtJmfomnosc, and wliat 
happens on tho posit ivo sido is 
called lijxdommm'.. It is by a similar 
action that damp and dirt aro 
at.tTticti'd to the negative sido of a 
<l.e. installation, Umding to lower 
the insulation, whereas tho [lositivo 
side tends to become dri<ir and to 
improve its inaulaliou. For thin 
reason it is mon> usual to ohooso 
the lU'gative side for earthing. A 
similar principle is iisecl for 
the haeUiriological purification of 
water. 


Osqphone. A telephone rocoivor de- 
signed for the use of tho partially 
deaf by applying tho vibrations 
direct to tho bouos of the head. 

Osram Lamp. The trade name for a 
make of metal filaiiieiit lamp, the 
filament of wiiich now consists 
entirely of tungsten (wolfram), but 
formerly contained osmium also. Cf. 
Osmium Lamp. 

Ossiphone. See Osophone. 

Oudin Current. A tt^rm usod in 
Diathermy for a low curnuit at a 
high fi’oqiKincy. Cf. d' Arsonval 
CuRRKNT and TMSLau Current. 
Out-o£-Balance Current, Load, eto. 
The current which flows in tho 
middle wire of a three -wire system 
when tho load on one sido is greater 
than that on tho other, or in tho 
neutral wire of a four wire throe - 
phase system wlit^ro tho |)hasos 
are unequally loadi^d. 

Out of Phase and Out of Step. Two 
ttlUirnating ouri’ents, voltages, etc., 
are said to bo out of phase or out of 
step when they do not pass 
through their zero values at tho 
same instant oven if th(‘ir frequimoy 
and wave forms arc the same. 
Outdoor Substation. A substation 
composed ontimly of WmtherprooJ 
transformoru, switchgear, etc., not 
covemd by a roof. Frequently 
employed with high tension trans- 
mission lilies. 

Outdoor-Type Switchgear, boo 

WEATlIKRPROOir bwlTOIICillJAH. 

Outer Conductor or Main, (l ) Oik' of 
the two oon(luctoi>i in a throi'-wiro 
systom botwoon which t.ho full 
voltage exists. (2) Tlie oul.er luyiT 
of conducting straruls in a coii- 
centrio cable. 

Outgoing Feeders. Fei^dcM's radiating 
from a generating station or siiii- 
station for tho supply of power. 

("f. iNOOMINd KkWDEUS. 

Outgoing Junction Lines. A june.tion 
lino from a teiiqihoiui ('X<'hang<t for 
outgoing (‘alls only. Cf. iNUOMfNO 
Junction Lines. 

Outlet. An oxpression iis(‘d particu- 
larly in AiiKM'ic.a for Wiring Point. 

Outlet Box. A torminal box through 
wliich contaet can 1)(» mado for 
fittings, switchoH, (dc., with intt'rior 
wiring buried in the wall. 
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Ontpnt. The power (or current) 
which is given out by a generator, 
motor, or other machine or appara- 
tus ; usually expressed in kilowatts 
or, in the cose of a motor, in horse- 
power, and equal to the input 
minus tho losses. Also sometimes 
expressed as the current in 
amperes. 

Output : Normal or Bated, and Specific. 
See Normal Outptjt and Spboifio 
Output. 

Output Coefficient. The coefficient 
which, multiplied by the square of 
the diameter and the length (D^L) 
of on armature core, gives the 
output in kilowatts per revolution 
per minute. 

Output Transformer. A tiansformer 
used to couple a telephone receiver 
or loud speaker to a wireless 
receiver. See also Input Trans- 
former. 

Output Valve. A Thermionic Value 
suitable for use in the last audio- 
frequency amplifying stage of a 
wireless receiver, i.e. for the 
immediate supply of the loud 
speaker either direct or through a 
transformer. 

Oval Cable. Cable or elliptical instead 
of circular soction to allow for 
increase in section and to release 
internal pressure due to thermal 
expansion of tho insulating com- 
pound. 

Oven (Electric). An oven for cooking 
purposes, etc., heated electrically 
by resistance heating elements 
embedded in the walls or otherwise 
arranged. 

Overall Efficiency. The efficiency of 
generating plant, etc., taking into 
account all thermal, mechanical, 
and eleotrioal losses. 

Overall Equivalent (of a Telephone 
Cii'cuit). The actual attenuation 
as measured between terminals of 
a telephone circuit containing a 
repeater. 

Overoommutation. The introduction 
of too great an auxiliary e.m,f. 
into a coil, by commutating poles, 
etc., during short circuit by the 
brumes, causing a back e.m.f. 
which may re-introduce sparking. 
See Forced Commutation. 
Overoompensated Meter. An induc- 
tion meter reading high with a 


lagging and low with a leading 
current, owing to too great Phase 
Compensation, 

Overcompounding. The provision of 
sufficient series turns in a com- 
pound wound generator to cause 
a rise of voltage as tho load 
increases, o.g. to compensate for 
feeder drop ; or in a motor to cause 
a drop in speed as the load in- 
creases. 

Over-Current Circuit-Breaker, Be- 
lay, etc. Soe Overload Cirouit- 
Bueaeer, etc. 

Over-excited Synchronous Motor. A 

synchronous motor in which the 
excitation is sufficiently high to 
cause an advance of the current 
in phase relatively to the voltage ; 
used for the improvement of the 
power-factor of a circuit. 

Overhead Conductor. A bare or 
covered wire, oablo, or other con- 
ductor supported on polos or 
otherwise some yards clear of the 
ground. 

Overhead Contact Line. A bare wire, 
etc., sbrotohed over a railway or 
tramway track, from which curi*ont 
is taken by a contact device 
{Trolley or Collector) on the train 
or car. See Trolley Wire, 
Catenary Suspension, etc. 

Overhead Line. A circuit for trans- 
mission of powor, signals, etc., 
supported on polos or otherwise 
some yards clear of tho gi’ound, 
as opposed to an underground 
cable. 

Overhead System. The system of 
electric traction in which current 
is collected by tho cars, etc., from 
an overhead line. Cf. Conduit 
System, Surface Contact Sys- 
tem, Third Rail System, etc. 

Overhead Wire. Soo Overhead 
Conductor. 

Overhearing. Interferonoo between 
side and superimposed circuits in 
superimposed telephone working, 
causing overhearing of other con- 
versations. Cf. Cross-Talk. 

Overhung Type Alternator. An alter- 
nator with external revolving field 
magnets carried by a flywheel 
alongside the fixed armature. 

Overlap. A term sometimes used in 
connection with wireless receiving 
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sets for the extent to which a con- 
trol dial, etc., has to be turned 
back from the point whore its 
forward niovoment has just caused 
self-uHcillation to a point whore 
this just ceases without any other 
measures being taken. 

Overlap Test. A tost for fault 
localising purposes, in which the 
rosistanco from cable to otvrth is 
measured from each end, while the 
other end is froe. 

Overlap Test, Earth. See Earth 
O vKRLAP Test. 

Overload. A load greater than that 
which a xnocliine or apparatus is 
d<'signod to deal with uiuh^r H])oci- 
fiod (‘.onditiouH. 

Overload Capacity. The extent of 
ovorloiwl which a machine, <^to., is 
capable of withstanding, without 
undue h(‘ating, sparking, etc. 

Overload Circuit-Breaker. A Oireuit- 
Breaker arranged with trip gear so 
that it is automatically opened 
when a certain overload is 
reached. 

Overload Relay. A Belay arranged to 
op«^rato a tripping circuit when the 
current in the main circuit exceeds 
a certain ovtjrload value. 

Overload Release. A device which 
causes a motor starter to Uy hack 
to the off position if the current 
exceeds a certain overload value ; 
usually in tho form of a series 
magnet which closes contacts, short 
circuiting the shunt llolding-On 
Gail of th<i No-Voltage Itolcofte, 

Overmodulation (in Windoss Tc»Io- 
phoiiy). Jilxo(*HHiv(' ainj)litudo of 
the moduUitions in proportion to 
that of thri carrier-wave, apt to pro- 
duce BUiftt'ing in receiving apj)a- 
ratus. 

Oveminning (of I n c a n d c s c o n t 
Lamps). Uniinirig incaiidesc<»nt 
lain]>s at a voltage higher than that 
for which tlmy arc designed, causing 
an oxcoHsive filament teinporaturo 
which, although increasing tho 
light and improving tho <»fliciency, 
loads to th(* rapid destruction of 
tho filament and blackening of tho 
bull). A similar effect is produced 
when one or more turns of tho 


filament are accidentally short- 
circuited, as by u piece of broken 
filament falling across them. 

Overshooting (of Incandescent 
Lamps). Tlio iiicn^ased current 
taken by a metal filament lamp 
inomoiitarily after switching on 
before tho filament has reached 
its full temperature, duo to tho 
resisLanoo being lower cold than 
hot. (Tho contrary is tho case with 
carbon filament lamps, tho ro- 
sistanco of which is markedly lower 
when hot ; so that tho candle power 
takes an appreciable time to build 
up.) 

Overtype Dynamo or Generator. A 

Bipolar dynamo in which the 
armature is situated abuvo the 
Yoke. Cf. Undertype Dynamo. 

Over-Voltage, (l) A voltage in a 
circuit which has risen above ita 
normal valuo duo to somo iHun- 
porary or accidental cause. ("i) 
In olectroohomistry : tho voltage 
in excess of that thoorotically re- 
quired which is necessary with 
certain oloctrodos for tho dofcach- 
inont of ions. 

Over-Voltage Circuit-Broaker, Relay* 
etc. A Circuit- Breaker t iie/oy, etc., 
which comes into action and causes 
the breaking of the circuit when 
the voltage exceeds a predetor- 
ininod value. 

Over-Voltage Protective Device. A 

device for avoiding ill effocls of 
sudden voltage risos, (ranHionts, or 
surges. See Arrester. 

Over-Voltage Suppressor. See 

Arrester. 

Oxford System. A syst-ein of dis- 
tribution formerly used in which 
direct current was generated 
at a fairly high pi*esHure and 
transmitt.ed to Hulmtations, where 
single -armature douhle-coininuta- 
tor converters transformed it 
down to a low voltage for dis- 
tribution. 

Oxidation, Anode. See Anode 
Oxidation. 

Oxide Coated Filament. A filament, 
for a tliormionic valve coat^Rl with 
oxiditR of the alkaline earth metals 
to improve the emission obtainable 
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at moderate temperatures ; now 
largely superseded by TJioriated 
Figments. 

Oyster Fitting. A Bulkhectd Fitting 
arranged to give light on both sides 
of the bulldiead. 

Ozoniser. An apparatus in which 
ozone is produced for disinfection 


or other purposes, by passing air 
by means of electrically driven 
fans between electrodes across 
which a Silent Discharge of 
electricity is caused to take place ; 
used in conjunction witli venti- 
lating plant, otc., and for water 
purification, tjtc. 
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“ P.” Symbol for Power. 

Pacinotti Ring The form of Ring 
An nature used by Pacinotti in 
1 878 ill his early dynamo. Differing 
from the Oramnie Ring in that the 
windings wore recessed in slots in 
the ring-shaped core. 

Packing (of a Mici-O phono). The 
settling of the carbon granules 
into tightly packod groups, which 
do not cosily rospond to the vibra- 
tions of the diaphragm, but can 
be frood by tapping the insti'urnont 
gently. 

Page Efiect. The audible click heard 
when a bar of iron is inagnotisod 
or d(miagnotis(^d. 

Pairs. Largi^ bdephono calilos are 
made up of pair's of wires each 
belonging to one circuit, twisted 
together with tlu^ necessary insula- 
tion between them. Thus a cable 
of 1(10 iiaim contains wires for 
100 metallic circuits. 
Pallophotophone. A form of Photo- 
phone which has been used instead 
of a mi(?rophone in wireless tele- 
phony, employing a Photo -cle.atric 
Cell. 

Pancake Coil. Any flat typen of coil, 
such as a Hat Pormcr- Wound Coil. 
as used in the early rotating 
armatum alternators; flat, separ- 
ahdy insulated, coils used in 
building up the windings of some 
forms of transformers, or flat forms 
of induetanee coils used in wireless 
receiving sots. 

Panchronous Alternator. An alter- 
nator in which the involving field 
is oxoited from the hus-bars or 
through transformers oonnectod 
thereto, through a commutator so 
that the fiidcl will rotate at the 
correct speed relatively to the 
armatims indi^pendontly of the 
exaet spiMul at which t he machine 
is driven, o.g. IIeyland x\lticiin- 
ATOR. 

Panel (of a Switchboard). Originally 
the actual slab of slate, marble. 
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etc., upon which on© section of 
the switchgear, instmmonts, etc., 
is mounted, but later coming to 
moan one of the groups of switch- 
gear into which tlio board is 
divided, indi'pcmdently of wJiothor 
it is supported on a 'flat panel or 
in framework of another kind. 
Panel : Bar-Coupling, Board of 

Trade, Control, Display, Feeder, 
Fuse, Cenerator, Meter, o ik I Total 
Output. Se<* BAIt-('oUi»i,iNO Paneij, 
llOAItn OI<’ TiIADK l*ANKIi, etc. 

Panel Automatic Telephone System. 

A Rotary automatic t<‘lopliono 
system in use in tho United Stab's 
employing banks of nuiltiplo con- 
tacts arranged on flat upriglit 
Iiaiuils over wliich tho mechanically 
driven contact brushes move verti- 
cally; other featim^s are the 
employnuait of a Call Indicator and 
a system of Revertive Control. Sei^ 
also SjflNDEitandlSwQUiflNOJi! Switou. 

Panel Heating. Khctrh Healing of 
iiitenors by riuliatien from Hat 
beali'i'M of eeiisiderablM surface at. 
a modtirulo temperatui'e (80- 1 (h)*^ 
F.) omlx'ddcd m tie* plasli-r of (Im 
walls or ecilirigs, er at a liighcr 
temperaliiro in |)aii<>ls n'sc milling 
tiles forming the actual Hurhu-e er 
inouiiled ch'jir ef th<i walln. 

Panel Switch. Him* Kmthii Hwrrnii, 

Panel Switchboard. A switebboard in 
which the swiUdigtwir is moimtcd 
on flat panels of insulating material 
Hiicli OH slate or marbh'. 

Pantograph Collector. A form of 
collector for (tlectrii; I<>eomot>ives, 
cars, otiC., nseil particularly for 
high speeds, high volt-agesi and 
lines with (Uitr.nai'^i i^'itMpen.nion. 
in which a horizont.al contact bar 
is Hiipport-ed by a pair of jointed 
parallelogram -shaped frames, and 
IS pressed upwards into eontact 
with t.he liin^ wire by' springs or 
eomiiressed air. 

Paper, Pole Finding. lier. Pole 

Kiniunu Pai'eu. 
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Paper-Coie Cables. Multioore cables 
for telephone circuits in which 
paper, wound fairly close round 
the wires, forms the principal 
insulation. Cf. Air-Spaoe Cabi^. 

Paper-Xnsnlated Cables. Cables in 
which the . conducting core is 
covered with layers of paper wound 
on tightly in a special machine, and 
afterward impregnated with sub- 
stances of a rosinous or bituminous 
nature. Such cables are almost 
invariably covered with a lead 
sheathing to prevent access of 
moisture, and are sometimes pro- 
vided with a fui*ther armouring of 
steel wire or tape with inter- 
mediate layers of fibrous material. 
Paper cables of this kind are largely 
used for power and lighting circuits 
up to high voltages. See also Am 
Space ,Fapeb-Cobb, and Dbt-Cobe 
(Telephone) Cables. 

Paragatfca. An insulating material 
for submarine telephone cablos 
composed of gutta i)orcha and 
doproteiniaed rubber with a small 
quantity of wax. 

Parallel Connection. Lamps, cells, or 
other apparatus or parts of circuits 
of any kind are said to be connected 
** in parallel ’* when the respective 
terininulH of the same polarity 
are connected together so that 
the ourmnt divides between them. 
(Also called MultipiiE Abo.) Cf. 
Sekibs and MniiTiriE Sebies. 

Parallel Distribution. The most usual 
system of distribution, in which all 
the lamps, motors, or other con- 
suming apparatus are connected in 
parallel across the mains. Cf. 
Sebies Distbibution. 

Parallel Distributor. In tramway 
systems, a cable running parallel 
to a section of the contact line, 
connected to it at intervals, and 
itself connected to a feeder. 

Parallel Feeder. A feeder forming an 
alternative path of current to a 
point. (Also called DupUcaU 
y&eder or MuUiple Feeder.) 

Parallel Notches or Positions (of a 
Controller). The positions of a 
Series-ParaUel traction Controller 
where the motors are in parallel. 
Cf. Series Notches, and see Be- 
siSTANOE Notches and Bukhino 
Notches. 


Parallel Running of Alternators. 

Before an alternator of tho ord- 
inary type can be connootod to the 
generator bus -bars of a Htation 
in parallel with others alreody 
supplying current thereto it is 
necessary to bring tho in oo living 
alternator into exact synchronism 
with thoso already running, that 
is, in stop as regards phase and 
at the saino frequency, bipooial 
instruments are employed to see 
when tliese conditions are reached 
and the switch can sahdy bo eUwod. 
If paralleled at the wrong timo, 
excessive circulating currents will 
flow between tho machines, boo 
Synchros 00 PE. 

Parallel Series. See Multiple Series. 

Parallel Slots. Slots, in an armature 
oore, with parallel sides . Cf . Radial 
Slots and Taper Slots. 
Paralleling Apparatus. The whole of 
the switohgoM and instruments 
required for the paralleling of 
alternators. 

Paralleling Switch. A switch used to 
put an alternator in parallel with 
others when synchronism has bticn 
attained, o.g. that connecting the 
synchronising bars with tho main 
bus -bars. 

Parallels, Magnetic. Soe Magnetic 
Parallels, 

Paramagnetic. Substances are said 
to be “Paramagnetic” when thoir 
Permeability is constant mid 
greater than that of a vacuum. 
Originally the term include! I tlni 
strongly magnetic or Ferromaynetio 
substanoos liko iron, nickel, and 
cobalt, but it is now commonly 
limited to substances of only 
slightly greater permeability than 
air, such os tho rare metal erbium, 
which do not exhibit hy.st<■r(^siK 
offeotH. Soe Curie’s Law, an<l cf. 

DlAMACNETrO. 

Paramagnetism. The feolilo magnetio 
proportiuB shown by Paramagnetic 
substanoos. Cf. Diamagnetism: and 
Ferromagnetism. 

Parasitic Currents. A name somotimos 
used for EMy Currents. 

Parasitic Losses. Lossoh in eloctrical 
machinery due to oddy-ourronts, 
including those in metallic parts 
other than those intended for use 
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as oonduotors, e.g. shafts, end 
shields, otc. 

Parcel Plating. Electroplating only 
those portions of objects left 
uncovered by a non-conducting 
varnish. 

Parliamentary Candle. Sue Standard 

SPEliU OaNDLJ£. 

Parson’s and Law’s Leakage Method 

(of Coinpoundiiig Alternators). A 
system of alternator excitation in 
which a higher voltage is produced 
by the exciter os the load rises, 
owing to the presence of a winding, 
connected through transformers to 
the main circuit, on a magnetic 
shunt or leakage path across the 
exciter poles, which opposes the 
leakage Ilux and therefore strength - 
ons the main Ilux of the exciter 
when the load is high. The action 
depends on the fact that when iron 
is nearly saturated the current 
waves reinforcing the magnetism 
have little oftoct, whereas those of 
opposite sign, tending to diminish 
the flux, have considerable effect. 

Partial Earth. A fault consisting of 
a connection to earth of appreciable 
resistance. 

Parting of Metals, Electrolytic. S«>o 

E L IiJ C T 11 0 L V T 1 0 I* A K T I N O OP 
MisJTALH. 

Partly Closed Slot. A form of slot 
used in alUnmators, induction 
motors, etc., in which the top is 
nearly closed in, leaving only a 
narrow <in trance, for securing good 
flux distribution. The winding has 
t(} be threud<id in from the ends 
of the slots or inserted wire by wire 
through the narrow opening. 
Parteidge Safety Device. An appliance 
consisting of a sorios of motal discs 
separated by thin mica discs 
mounU'd in a suitable holder so 
that it can he plugged into spring 
oontaebs ; for putting a trans- 
forinor winding, etc., to earth, ivs 
soon os an abnormal voltage is 
produced owing to a fault, by the 
broakiluwn of the insulation of the 
mica discs. 

Party Line. A tolophono lino serving 
a number of subsoribors whoso 
instrumunts are connoctod in ptw- 
allol to it. Special arrangomeiits 
are adopted for ringing up the 
individual stations on such a line. 


See references under Pabty Line 
Ringing. 

Party Line Ringing. Ringing arrange- 
ments whereby it can bo dis- 
tinguished which of several sub- 
Bcribors connected to a single 
party lino is being called. 

Party Line Ringing : Code, Harmonic, 
and Selective. See Code Ringing, 
Harmonic Ringing, etc. 

Party Line Ringing Key. A key on 
a toUtphoiio oxchaiigo switchboard 
which gives automatically the 
series of current impulses required 
to call a particular subscribor on a 
party lino. Soo reforoiicoH under 
Party Line Ringing. 

Pasohen's Law. The law mgarding 
length of spark in gases, according 
to which the potential difference 
required is constant if the product 
of tho gas prosHuro and maximum 
spark length is kept constant. 

Passive Electrode (in Electrical Pre- 
cipitation). The earthed electrode 
upon whicli tho particles arc 
deposited. (Also oallod the OoUect- 
ing Electrode.) Cf. Active Elec- 
trode. 

Passive Quadripole. Soo Quadripole. 

Paste. The active material, consist- 
ing of a pasto of load oxides, in 
accumulator plates of tho “posted** 
type. 

Pa^ Joint. A joint made between 
u lanq) filament and tho loading 
in wims by covering with a paste, 
\vliich is aftt^rwarils carbonised. 

Pasted Filament. A nu'tal filament 
for inuanduseemt lamps, prepared 
by squirting through a die a pjisto 
composed of p»)wdereil tungsten or 
other metal, in oonjunetion with a 
suitabUt binding mat-erial. 'Phis is 
ttfUirwards nmmvi'd by heat tn'at- 
meiit, which furilior consolidaUis 
tho filament. 

Pasted Plate. An aceumulaUir plate 
in which the aotive inati’irial (load 
oxides) is containe<l, in the form 
of a pasto, in recesHos in a hiad 
grid hirining th<» body of tl>e plate. 
Cf. Formed J’latw. 

Pauling Furnace. An ar<5 furnace fiir 
fixation of iiitrogmi. Tlw’* earlier 
form was equipjxwl with tubular 
iron electrodes arranged in V form, 
up which tho arc risos, assisted by 
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an air blast ; in the later form horn- 
shaped water-cooled aluminium 
electrodes are used. 

P.D- Abbreviation for Potential 
Difference. 

Pea Lamp. An incandescent lamp 
with a bulb about the size of a pea, 
as used in pocket flash lamps, etc. 

Peak. The point where a load curve, 
wave-form curve, etc., reaches a 
maximum. See Lighting Pbah 
and Power Peak. 

Peak Factor. The ratio of the Peak 
Value to the R.M.3. Value, hav- 
ing a value of VT for pure sine 
wave-forms. 

Peak Load. The ma^itude of the 
load on a generating station or 
plant at the time of the day when 
it is a maximum, e.g. in a lighting 
station, just after dark. 

Peak Meter. An additional meter 
started automatically when the 
demand exceeds a certain value in 
systems where a higher rate is 
charged for peak -load units. 

Peak Value (of Alternating Currents, 
Voltages, etc.). The value at tho 
extreme crest or peak of the wave. 

Peak Voltage, The maximum or 
crest value of on alternating 
voltage. 

Peak Voltmeter, See Chest Volt- 
meter. 

Peak Voltmeter, Neon Tube. See 

Neon Tube Peah Voltmeter. 

Peaked Wave-Form. A wave -form 
curve of alternating current, e.m.f., 
etc., the maxima of which are 
more pointed than those of a 
true Sine Curve. Cf . Flat-Topped 
Wave-Form. 

Pear Push. See Pendant Push. 

Pear Switch. Bee Pendant Switch. 

Pearl (Incandescent) Lamp. Sno 
Inside Frosted Lamp. 

Peg. A term used in the earlier da^ 
of telephony, particularly in the 
Post Ofdoe, for Plug. 

Peltier Coefficient. The energy ab- 
sorbed or given out per second 
when unit current is caused by an 
external e.m.f. to flow through a 
junction of dissimilar metals ; 
numerically equal to the potential 
diflerence at the junction in 
(electromagnetic) C.G.B, units, and 
varying for different temperatures. 
See Peltibb Eppbot. 


Peltier Effect. The raising or lowering 
of the tempornturo of a contact 
between two dis.4iniilar metals by 
passing a ourront through it l>y 
means of an external e.m.f., in 
the contrary or tho same direction, 
respectively, as their own thonno- 
olectrio e.m.f. when hoiitod, owing 
to the evolution or absorption of 
energy. 

Pen (Electric). A introducod 

originally by Edison in which a 

E oint is caused to rociprocato 
ackwards and for wan Is in tho 
holder by moans of a small motor 
carried on tho pon aiul fed by a 
flexible cord, so that tho writing is 
mode by perforations in tlu^ paper, 
which can afterwards bo ustid as a 
stencil. 

Pendant. An electric light fitting 
for suspension from a (uuliiig, otc., 
byits own flexible cord or (►tlK^rwiso. 

Pendant, Rise and Fall. S(h^ Risia 

AND Fall I’endant. 

Pendant Push. A PtMh Buttini' 
arranged for aitjudiiaont to a 
flexible coi*d. 

Pendant Socket Outlet. A Sockft 
Outlet arrangt»d in attiudmu^nt t«> a 
flexible cord. 

Pendant Switch. A switc^h for atlaoh- 
meut to a fJ<>xihI<» (!ord. (Also 
called Suepcnn'ton SivitvJi, Prtnitfcl 
Switch, and Pvar Smlvh. 

Pendulum (Electric). A ponduhiin 
which is caused to coni.iiiiie swing- 
ing indefinitely hy bt'ing attra(*t«ul 
by an oloctromagnot for a moineiil. 
during each swing hy tho agency 
of a contact attached to thet 
pendulum itstilf. 

Penetrating Radiation. Sts* dnsMKf 

Rays. 

Penetration of Current. The <UHt.anco 
from tho surface of a conductor into 
its interior, beyond whhfii an alter- 
nating current of high fmcjiiency 
does not pfuiotrato af)pi*ccial>l 3 ' ; 
depending on tho fn^quency atid 
tho magnetic pormojibilil-y of tlie 
material. In tho cose of iron, for 
example, at a frequency of 100 
cycles, current does not ponotrat-M 
to more than a depth of about. 
2 mm. and oscillations of frequency 
of the order of millions an^ limited 
to a depth of less than 1/100 mm. 
See Skin Effeot. 
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Penetrometer. An instrument for 
gauging the Hardness (penetrating 
power) of “X” Rays. 

Pentagrid Converter. A Thermionic 
Valve provided witli five grids, for 
use in Superheterodyne Receivers 
to efloct oomplote conversion from 
high to intermediate frequency in 
one valvo combining tho functions 
of local oscillator, detector, and 
amplifier. 

Pentame Lamp. A standard lamp 
burning pentane vapour in an 
argand burner and designed to give 
10 British candle power under 
specified condiliions ; used moro 
for gas testing than for photometry 
of olootric lumps. 

Pentatron. A five electrode valvo 
with two plates, two grids, and ono 
filament, rendering the Push-Pull 
sj^tom of ainplificntion possible 
with a single valve. 

Pentode. A Thermionic Valve with 
five electrodes, o.g. with a filament, 
plate, and thn*e grids acting as 
Control Grid, Screen Grid, and an 
additional low potential AfUi- 
Secotidary Grid eliminating tho 
negative rc^sistanoe portion of tho 
characteristic; usi'cl as a powtir 
amplifier of liigli amplification 
factor, especially wh<'re there is 
only ono stag<< of low freiiuoney 
amplification. See also I’jiJNTATaoN. 

Pentode, Screened. See Koui^icnku 

I*IONTonK. 

Pentode Multiplex. See Muimu 

Multii*lkx System. 

Pentone. Trade name of one form 
of pentode. 

Percentage Conductivity. The ratio 
(expressed as a percentage) of the 
conductivity of a given sample of 
cop{K^r compared to the standaid 
couduetiviW of eoppor. 

Percentage Coupling. A Coupling 
Pactor oxpresHiMl as a percentage. 

Percussive Rock Drill. See Ukoiimio- 
o.XTiNo Rock Unii.i.. 

Perfect Dielectric. A substance mi- 
tirely without free ions or electrons, 
anti thoroforo mitiroly iioii-condue.t- 
ing, as tho application of an e.ni.f. 
cannot efiect trausf(»r of tdeotrons 
but only eUuitic disjilacement 
thereof. 

Perfect Magnetic Circuit. An expn>H- 
sion somotimes used for a magnetic 


circuit consisting entirely of Ferro- 
magnetic material. Cf. Impeufect 
Maqnetio CmouiT. 

Perfect Rectifier. A rectifier which 
allows of no fiow of current in tho 
reverse direction. 

Perforator, Receiving. See REUKivibru 
Peuitouatok. 

Peri^ne Reception. A system of 
wireless reception employing an 
inductance enclosed in a motal 
case with a movable screen which 
serves as a lino adjastmeiit to tho 
ofiective inductance of tho coil. 
Perikon Detector. A dt^teetor of tho 
rectifier class, coiLsistiiig usually 
of a contact botwoen a piiiiit of 
copper pyrites (bornite), and a mass 
of crystalline zinc oxide (zineiki). 

Period. Usually used to signify tho 
time occupied by one comploto 
Cycle, i.o. including two waves m 
opposite directions, but occasion- 
ally used in older works for half a 
cycle or ono wave only. 

Periodic Time (of an Atornator). Tho 
period of froo swing or oscillation 
in spued of an alternator running 
in parallel with others and under 
tho infiuenoo of a disturbing torquo 
and a synchronising torqin^. Sym- 
bol; T. 

Periodicity. Tho iiumb(»r of periods 
of an altoniating curnait, voltago, 
etc., making up one second. Si^o 
also Fjiei^uenoy, 

Peripheral Dispersion. The magnotio 
leakage in a miioliiiie along t air 
gap from the periphery of tho stator. 
Also calleil Main Dispersion. 
Perkin’s Phenomenon. A <l(tcivMi,so in 
the conductivity of a rod of 
graphilio which is found to tako 
place when a negative chargtt is 
iinpartod to it. 

Permalloy. An alloy eontaining 7S*5 
por cent of nickel and a I *5 p<'r <*ont 
of iron which, afkM' siihjeetion to 
certain heat tnwilmeiit, has a much 
greako' poriiKwihility (ahoiit thirty 
times) and much lower liystiorcsis 
than soft iron at low magiiotising 
forces ; used in the Oontinnous 
Jjoatling of submarine I'ubh's, and 
extending the possible use of them 
very eonsiderahly. 

Permanent Crystal Detector. A cryst al 
deh‘etor in which contiwit is inaile 
lH)tW(‘(ni two crystals held toget ht^r 
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by a light spring; when onoe set 
comparatively little further adjust- 
ment is necessary. 

Permanent Slagnet. A magnet made 
of specially hardened steel, such 
as tungsten steel, or alloy of iron, 
nickel, aluminium and cobalt, etc,, 
which retains the greater part of its 
magnetisation, after the magnet- 
ising force is removed, for an 
indefinite period. 

Permanent Magnet Instruments. In- 
struments, such as those of the 
moving coil type, in which the 
magnetic field is provided by per- 
manent magnets; used for direct 
cun-ent only. 

Permanent Magnet Moving-Coil Lond 
Speaker. A Moui‘n>g-OoiZ Loud 
Speaker in which the constant 
field is produced by a permanent 
magnet system. 

Permanent Magnetism. That part of 
the magnetisation of a permanent 
magnet which remains constant 
for an extended period after 
the subpermanent magnetism has 
been removed by a special 
ageing treatment or by lapse of 
time. 

Permeability. The ratio of the Flux 
Density (A) in a piece of magnetic 
material to the Magnetising Force 
{H) producing it ; of widely 
varying value for different values 
of the flux density, even for the 
same material. The permeability 
of air and nonmagnetic materials 
is unity, and of diamagnetic 
materials, negative. Of. Susonm- 
BHITY. Symbol, fjo. 

Permeability, Time Decrease of. See 
Time Deobbase or Pebmeabitjty. 
Permeability Bridge. An instrument 
for magnetic testing in which mag- 
netic fluxes in different branches of 
a divided magnetic cirouit are 
balanced against each other. 
Permeability Bridge : Ewing and 
Holden. See Ewing Pebmea- 
BiLTEY Bbidgb and Hoij)en 
P sBMEABiLrnr Bbidge. 
Permeability Curve. A magnetisation 
curve showing the relation between 
Fhtx Density and Magnetising 
Force, from which the permeability 
at any value of the former or latter 
can be ascertained, for a particular 
material. 


Permeability Tuning. Tuning of tho 
high-frequency circuits of winucws 
receivers by moving the coh^h ui 
the coils to change thoir incluotaiico, 
without the employinont of vari- 
able condonsors. This is roiith'nwl 
possible by tho use of Dust Cores. 

Permeameter. The name by wluoh 
some of the various instnimonts 
for measuring the permeability of 
samples of xuagnetio material are 
known. 

Permeameter : Drysdale, Esterline, 
Koepsal. Mercury Helix, Thompson, 
and Traction. So<» Dhysdalm 
PEBME AMETEB, E STE RTjIN U P E H- 
AIEAMETEJt, ctc. 

Permeance. The reciprocal of Jicluct~ 
anoe ; i.e. permeability multiplied 
by cross-section, divided by length. 

Perminvar. An alloy of iron, nickel, 
and cobalt, possessing practically 
constant permeability over a con- 
siderable range of tho magnedisa- 
tion curve with low hysteresis. 

Permissible Overload. Tlio degree of 
overload which can bo borne by 
a machine or apparatus under 
Bpecifled conditions. 

Permittal. A non-mflammablo non- 
hygroscopic liquid of high 
mittivity used instead of oil for 
transformers. 

Permittance. A name somotimos 
used for capacity under the same 
conditions os described under 
Permittivity. 

Permittivity. The ratio of tlm <»Iectric 
displacement produced in a par- 
ticular medium to the oloctrio for(‘e 
producing it as conqiU'n^d u'it h tho 
ratio for a vacuum. iSymbol ; m 
(G reek kappa). Also callixl 
Dielectric Constant, Dielectrio Co^ 
efficient, or Ind/uctivity. 

Permntator. A machine for con ver- 
sion of alternating current into 
direct current, either with a 
system of revolving brushes driven 
by a ssmohronous motor wcirking 
over a commutator oennocLod to 
a flxed winding, as in the lloiigd- 
Faget permutator, or of tho nature 
of a Rectifier with a synchronously 
driven two-part commutator with 
auxiliary segments connected to 
tappings on a choking coil by 
which a certain amount of voltage 
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regulation can bo obtained, in 
tho Auvort Fermnd inaohine. 

Persistence. A nmno Hometinies given 
to tho Time Cmxatant of an 
induotivi^ circuit. 

Petersen Coil. A i-eootance placed 
bot^^^oon the ourih and a neutral 
point on an oLhorwise unearthed 
threo-phaso eyHtoin, with a view 
to oomponHating tho oapaoitiuxoe of 
tho linos to oaith through which a 
current is liablo to flow- or tho 
ocourronco of an earth on one 
TihoiHO. Also called Are Huppreaeor 
liecauKo its fniietiou is to render 
tho fonnatioii of an aro following 
a fltwh-ovtu* iin])OHsible. 

Petosoope. An apparatus for dotoot- 
ing by means of photo(^k*otric colls 
innvoriiont <»f piu-sons or objool-s 
against a htw.kgnuiiid by altoration 
of ihe halanco in tho light falling 
upon Iwoconiplemontaiychoquored 
RoriH iis, upon which images of tho 
t)bjectH in qiu'stien arc thrown by 
lenses. 

Petrol-Electric Car. See Peteol- I 

Eleothic Traction. 

Petrol-Electric Generating Set A net 
consisting of a OmenUor and a 
)otrol-<'ngino which drives it. Used 
or indep<*mlciit lighting and port- 
able g<‘neratiug plant, etc. 
Petrol-Electric Traction. A nyatom 
of roml Of railway traction in 
which the mot.ive power is a petrol 
<»ngino, or engines, carried on I he 
vohiol<< and tho power is trans- 
iiiittod ('Icetrioally to the driving 
rthaft or axlo, oithor always or only 
when the higlu r torcpie ratios are 
r(^cpiife<l . By this iiieans, a variable 
turipio ratio can be obtained with- 
out cliaiigos of nu^ehanical goar. 
Petrol-Electric Transmission. Tho 
t.ransjnissi<»n of power ('loctrically 
from a p<'trol <mgino to the driving 
shaft of an auLoinohiUi or rail car. 
Petticoat (‘»r an insulator). An 
uinbii'lla shap('<l shield forming 
pjirt of t he xisual type of porcelain 
iriHulat.or which is mounted on a 
CMUil.ral pin, provided to inoroase 
tho length <*f leakage surface which 
can be left <lry. ^ 

Petticoat Insulator. A porocaam or 
other line insulator ])rovidod with 
<mo or men' (ijfh'n thn'c) Petticoats. 
Cf. Buhpknsion Insulator. 


Phanotron. A metal -cosed Mercury 
Vapotjr Hecdfier with an inde- 
pendently heated cathode to sup^jly 
the eJoctron emission at starting. 

Phantom Aerial. See Artifioiaxi 
Aerial. 

Phantom Gironit. The equivalent of 
an additional telephone circuit 
formed by the use, in parallel, of 
pairs of existing wires funning 
oixiinary insulated circuits. The 
instruments belonging to the lines 
so used are connected to form a 
bridge accurately balanced so that 
tho superimposed current of the 
“phantom ” circuit does not affect 
thorn. Cf. Physical Circuit. 
Phantom Circuit : Double, Quadruple, 
and Octuple. See Double Phan- 
tom Circuit, Quadruple Phan- 
tom Circuit, etc. 

Phantophone. A tolophone system 
for speaking over lines used simul- 
tanoouflly for telegraphy, in which 
the receivers and transmitters are 
connected to the lino through 
transformers with condensers in 
series with them, so that they are 
not affected by the telegraph 
signals. 

Phase. ( 1 ) The position of a particular 
point in the cycle of an alternating 
current e.m.f., etc., expressed as 
an angle (the whole cycle being 
takon as 360**), i.e. tho angle made 
by i.ho vector roprosonting the 
variable quantity, in moving from 
tho z<u‘o position to tho position 
conus poncing to tho iiumiont in 
tho cycle under consido ration. 
(2) Used in practice also to signify 
one of different portions or Branches 
of a circuit in which currcmls are 
flowing which roach dillerent phase 
angles at tho same time. See 
8inglk -Phas ifl , Twu-Phasb, 
Tiirkk-Phase, Polyphase, etc. 
Phase, Lagging, Leading, and Rever- 
sal of. Lauuinc Phask, Lead- 
INU Phase, eto. 

Phase Advancer. An apparatus used 
to im])roV(» power-factor, o.g. in 
conjunction with largo induction 
motors by supplying a curnmt 
component to tlio rotor of a fre- 
quency corresponding to tlio slip ; 
thus obviating the necessity of 
HU])i)lying a luagnotising coin- 
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ponent to tho stator. See also 
Wauobb. Phase Advahceb, Kajpp 
V iBRATOB, and Rboupebatob. 
Phase Advancer: Ezpedor* Rotary, 
Scherbins, Slip-Bixig, Susceptor, 
and Vibratory. See Expedoe 
Phase Advanoee, Rotaby Phase 
Advanobe, etc. 

Phase Angle. The angle between the 
vector representing any* periodic 
function such as an ^temating 
current and the vector giving rise 
to it. In instrument transformers, 
the angle between the primary and 
reversed secondary vectors. 

Phase-Balance Belay. A relay for 
the protection of pol 3 rphas 6 motors, 
rotary converters, etc., from effects 
of excessive unbalance or reversal 
of phases, arranged to respond to 
the component of negative phase 
sequence. 

Phase Band. The section of the con- 
ductors in one pole pitch of a 
polyphase winding belonging to 
one phase. 

Phase Changer. An apparatus for 
converting currents to a different 
number of phases at the same 
frequency. (Employed on some 
oleotric locotuotivus to onablo threo- 
phaso induction motors to bo mn 
from a singlo-phasc over bond con- 
tact lino.) Also oallodP^e Ofiang&r 
and Phase Converter. 

Phase Compensation, (l) The meas- 
ures taken in an alternating -current 
meter of the induction type to 
avoid error on inductive load due 
to the diSerence in phase between 
the current and e.m.f., by an 
arrangement of inductances and 
resistances in the pressure circuit, 
by a short-circuited secondary coil 
on tho pressure coil, or by adjust- 
ments of the inductance of sections 
of the current coils. (2) See Phase 
COMPENSATOE. 

Phase Compensator or Equaliser. A 
combination of inductance, capac- 
itance, and resistance designed to 
compensate for the variation of 
phase with frequency on a line. 

Ptuise Converter. See Phase Changer. 

Phase Correction. The maintenance 
of synchronism in machine tele- 
graph systems in the correct phase 
relationship by automatic sending 
of correcting impulses. 


Phase Creep. A progressive error in 
phase in the running of machine 
telegraph ajpparatus, oto., slightly 
out of Hynchronism. 

Phase Difference. The diiSerence 
between the phase angles of alter- 
nating e.m.f.^s., currents, oto., in 
the same or different circuits. Usual 
symbol w. 

Phase Displacement. A chango in the 
phase angle of an alternating 
current, by such a moans os the 
introduction of induotanoo or 
capaoitance into the circuit. 

Phase Distortion. Distortion of 
received signals due to unequal 
phase -shifting of components of 
diffei’ent frequonoios. 

Phase Error (of Instrument Trans- 
formers). The error introduced in 
the reading of instruments of tho 
wattmeter type worlcing through 
current and potential transformoi’s, 
due to the secondary current not 
being exactly 180® out of phase 
with the primary at all loads. 
See also Ratio Ereoe. 

Phase Factor. The vector quanthy 
by which the maximum impressed 
e.m.f. must bo multiplied, to- 
gether with tho Attenuation Factur, 
to obtain the o.m.f. at any point 
in a wave being propagated along 
a conductor. [According to the 
usual notation, in the equation 
FasEe"®®(cos px-j sin Px), e"®*® is 
the attenuation factor and (oos Px 
-.7 sin px) in tho phase factor.] 

Phue Fading. Fading of wire loss 
signals duo to difforouoo in ]j1i{iho 
of direct and indir(‘c*t rocoived 
waves. Cf. Intensity Fauino. 

Phase Indicator and Phase Meter. See 

Power-Factor Indicator. 

Phase Isolated Switchgear. See 

Isolated Phase Switchgear. 

Phase Modifier. An apparatus, such 
art a Synchronous Covdenaer or a 
Syrtchronoua Reactor, which cun 
advance or retard tho phaso of an 
alternating current with respect 
to the voltage os desired for regula- 
tion of power factor, lino drop, oto. 

Phase Relationship (in Synchronous 
Telegraph Systems). Tho degree 
of divergence from synchronism 
between tho distributor brushes at 
tho two stations. 
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Phase SeqLuence. See SuaoEsszoN or 
Phasiss. 

Phase Seanence Indicator. An inutm- 
morn, for sliowing the order in 
which tho voltages roach their 
maxima in the various phases in 
a polypluiHo Hysiom. 

Phase Shifting Transformer. A traus- 
fornior for obtaining currents for 
such purjioKos as alternating cur- 
rent potontiornotor working at any 
desired phase diifonuioo with tho 
main current. Two primaries are 
used carrying currents 90® in phase 
apart, and a secondary is provided 
which can bo rotated into any 
angular position with respect to 
them. 

Phase Splitter. A name given to a 
inachiuo for ])roducing a throo- 
phaso voltage from a single-phase 
supply. 

Phase Splitting Device. An arrange- 
ment for obtaining currents from 
the same source in two branches 
of a circuit with oonsiderablo phase 
diffei*once between them j used for 
obtaining a rotary field for starting 
single-phaso Induction motors, and 
in induction luoU^rs ; usually con- 
sisting of the introduction of 
inductance or capacitaiieo in one 
branch, or iiotli in opposite 
brauehes of the eireuit. 

Phase Swinging. Alternate lagging 
and loading of phase in alternating 
curnint maeliiiKery running in 
parallel, due to oscillations of 
H[)«iod above an<l b(*l«)W th(' normal. 

Phase Transformer. (1) A trans- 
former for giving a seeondary 
voltag<^ dilTeriiig in phase from the 
primary current. (12) A transformer 
for <‘.onverting to a (liiTerent 
numlx'r of phasc^s. 

Phase Voltage. An expression some- 
what l(>()s<'ly used for Liyie. Voltage 
and Sta/r Voltage, but g<'nerally f<ir 
th(^ latt'Or. 

Phases, Succession of. Suookh- 

SION OK l‘HASKH. 

Phasing. A term use<l in Tclo'oinwn 
for th<i iwljustMK'ut re(piir(«l to 
liriiig llie forimition of tlio image 
into piias<^ with tiie Heauniiig of 
the object. 

Phasing Coil. Wee Fjianki.in Auriai.. 

Phi {<!>) Symbol for Magnetic b'lax. 
{<!>) Symbol for l^haao JJiJfcrc.ncc. 
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Phaaing-in. See Synohbonisinq. 

Pherope. See Telephote. 

Phon. Tho name somutiinos used for 
tlio unit used in sound nujasuro- 
ineut equivalent to the Ve&ibel. 

Phone. Popular abbreviation of 
Telephone, 

Phonic Capacitance Meter. An appar- 
atus in which tho audio-fr<^queney 
of oseillations produced hy tlio 
periodic discharge of a condons<u* 
in parall(d with a noun tube is 
coiiqiai'ed with that of a similar 
circuit containing n standard vari- 
able condensjM* which is brought 
to a value giving tht> same fr<»- 
qut^ncy as revealed by the note 
produced in a ttilophone. 

Phonic Control. The control of a 
direct current motor roquir<>d 
to run at constant speed by a 
rheostat which automatically varies 
tho oontrolling nisistanco according 
to the di^orenco in sjKUid Ixitwoen 
tho main motor and a Phonio 
Wheel forming part of tho con- 
trolling apparatus. 

Phonic Drum Motor or Phonic Wheel. 
A simjile form of consLarit sjM'eil 
motor used for driving multiplex 
and printing telegraph apparal.us, 
otc., in whicli iron projections on. 
an unwound iron armaturo arc 
attracted by field magnets energised 
periodically by current iiupulsoH 
controlled by a vibrating contact 
maker consisting of a tuning fork 
or turned rinid. 

Phono-Electric Wire, Tho trade name 
of a trolley wire made of a Hp(‘cial 
alloy, harder and nutre durable 
than copper but of lower con- 
ductivity. 

Phono-Film. See Sound 

Phonographic Recorder. Sc<i Diota- 

IMIONIO RWOhirTION, 

Phonometer. An appariitu.s for 
moasnring or comparing hoiinils. 

Phonometer, Alternation. See Ai/niu- 

NATION I’llONOMKTKIt. 

Phonoplex ('relegraph) System. A 
multiplex sysU'in of hWegrapliy in 
which a ninn)>er of signals can bo 
sent over tho sanu» lino Himultane- 
ously by utilising interrup(.(‘d c.ur- 
renlH of dilTerent frequ(«nc.i<'H for 
itaeh sigiial, to each of which a 
particular receiver is tiiiKHl to 
respond. 
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Phonopore. A form of telephone 
xeooiver suitable for use on lines 
Tvhioh are also used for telegraph 
working, in which the speaking 
current flows into a condenser 
of very low capacitance formed by 
two wires placed side by side. 

Phonoscope. An instrument for 
recording wave forms of audio- 
frequency. It is claimed that deaf 
persons can be trained to interpret 
such records of speech and music. 

Phonotdemetry. See RADio-AOOirsTia 
Position Findino and Echo 
Depth Sounding. 

Phonovision. The use of a gramo- 
phone record made from the sounds 
produced in a telephone by the 
variations of current from a tele- 
vision transmitter for subsequent 
reproduction of the original image 
by an apparatus resembling a 
gramophone “pick-up” and a 
television receiver. 

Phoroscope. An early form of experi • 
mental television apparatus (L. 
Weiller, 1889) employing a series 
of synchronously revolving mirrors 
and a vibratory flame receiver. 

PhoQphoiescence. The emission by 
a body as visible radiation of 
energy absorbed from radiation 
which has previously fallen upon 
it. Cf. Fluohesoenoe. 

Phosphorescent Glow. The glow 
emitted by certain bodies such as 
the glass of a Crookes Tube when 
cathode rays fall upon them. The 
eflect is particularly marked with 
uranium glass and solutions of 
quinine, etc., and is perhaps more 
correctly described as Fluorescence. 

Phot A unit of illumination equal 
to 1 Lumen per square centimetre. 
(One foot-candle =* 1’0764 milli- 
phot.) Cf. Lux. 

Photic Radialion. A term sometimes 
used for Visible JRadiaHon. Cf. 
TJlteaphotio Radiation. 

Photion. A gas-flUed two -electrode 
valve tube giving a strongly actinic 
glow, which can be varied by 
superposing telephone modula- 
tions upon the current through 
it, so that it can be used in 
Sound Film apparatus. 

Photocell. See Photo-Elbotbio Cell. 

Photo-Chemical Cell. Sec Photo- 
voltaic Cell (Electrolytic type). 


Photo-Condnetive Cell. A Photo- 
Electric Cell of the tyjDo in which 
the internal rosistanco varies ac- 
cording to the light falling upon it, 
e.g. the Selenium Cell. Soo Photo- 
conductivity. 

Photo-Conductivity. See Photoeleo- 
TBio Conductivity. 

Photo-Electric Cell. A general ticnn 
for any kind of Light Sensit-ive Cell 
including Photo -conductive. Photo - 
eftnissive, and Photo-voltaic cells. 
Such colls are usod oxtonsivt^ly in 
photometry, colour matching, 
sound film apparatus, telovision. 
bm'glar alarms and in the optical 
control of a variety of apparatus. 
Photo-Electric Cell: Hard, Rectifier, 
and Soft. Bee Habd Photo-Eleo- 
TBio Cell and Recti pieb Photo - 
Eleotrio Cell. 

Photo-Electric Conductivity. The 
property of certain crystals, especi- 
ally those of high refractive index, 
wherebji^ they assume incr<»as<^d 
conductivity whon light falls on 
them, due to internal movement of 
electrons similar to the oxt<'mal 
movement in Photo-Electric wills 
of the emissive ty^w). See Sele- 
nium Cell. 

Photo-Electric Cryptometer. An 

instrument for measuring the 
“hiding” power of paints by 
observing the diff<irenoc in the 
light reflected by a film of paint of 
known thickness witli a bloick and 
white backing. 

Fhoto-Etootiic Effect. Any change in 
electrical properties produced by 
the inci donee of light on a body. 
Photo-Electric Photometer. A photo- 
meter depending upon the pro- 
perties of tho Photo-Electric CeU 
for light measureiuont. 
Photo-Electricity. Tlie omission of 
electrons fixmi eortiiin surfaces as a 
result of tlio incidenoo of radiation. 
Photo-Electrolytic Cell. S()o Photo- 
chemical Cell. 

Photo-Electrons. Electrons omitted 
as described under Photo -Eleo- 

TBIOITY. 

Photo-Emissive Cell. Tlio type of 
Photo-Electric Cell which do {Kinds 
upon Photo-emiaswity and be- 
comes conductive when expoods 
to light owing to the electrons given 
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off hy tho catlioclo. Cf. Photo- 
Con uuctivk Chul. 

3Plloto-E3iaissivity. The property 
of m Homo Photo-Electric 
Cells) posHOHHed by certain mater- 
ialH, Hucli iw potanHium, sodiuin, 
<3a0.-iiiio, uiul rubidium, of omittinj? 
eJoftronu wimii li^hi, fallw on thoir 
surface. 

Pliotogramophone. One form of 
upparatiw for the ])roductioii of 
Soumt IHhns. 

Pliotographic Recorder (Wiroless). 
An apparatUH for tho n'oonlinjr of 
high-spoud u'irnloHH moHHagoH by 
roo<u*ding tlm ilollcctiorw of a 
roflocting Thcrmof/cUvanonieter or 
otlier iiiHtnimont uiTtudod by tho 
ourmnt inipulH<'H in tho n^ooiving 
circuit* photogruphically on a 
moving lilin. 

Pliotography, Spark. Soo Spark 

PjlOTOtJltAlMlY. 

Pbotometer. A u instrument for moa- 
Huriiig liuniiKJUH intoasity, illumina- 
tion, oto., usually by uompariHon 
with a Mtandanl. 

Plxotometer : Bunsen, Contrast, Dis- 
persion, Flicker, Grease-Spot, Globe, 
Ulumination, Integrating, Lummer- 
Brodhun, Photo-Electric, Ritchie, 
Bumford, Simmance-Abady, Spec- 
tro-, Trotter, Weber, a?ul Wedge. 

S<iO BUNHI'JN’ PllOTOMJflTBR, CON- 
TRAST PriOT<lMMTKU, etc. 

Photometric Integrator. That part 
of an I iiftyratituj Photometer which 
enables tlm total luminous flux to 
be observe<l by UHingh' observation, 
o.g. t.bo UiiURtoiiT Globb. 

Photon. 'rim name giv<«i to ibo 
olcimoitJiry unit of radiation ooriv- 
snomliiig t.o INaiik’s Quantum of 
Knorgy. See llAUiATroN and 
Quantum M’iikorv. 

Photophono. An iuHtrumont for 
transmitting kouikI or speech over 
Rhort (bstaiiees, by variations in 
a Ikumii of light. Those are pro- 
diice<l <M tiler by a mirror attached 
to a diaphragm or by variations 
in th(^ stnuigili of the source of 
light controlled by a mier<»phone 
of some kind. In tho remoiving 
apparatus, t.he variable beam falls 
upon a selenium of other light 
sensitive (sdl in series with a 
bathT.Y ainl t.olephono receiver and 
producoH variations in tho resist- 
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ance of the cell which modulate 
tho current in the telephone 
receiver and reproduce the original 
sounds. Thermionic amplification 
can 1)0 used. Also somBtinios called 
Telephoto'phone. Soo SotTNO Film, 
Photion, and THALoriDB Cell 
and cf. Phototelephone. 

Photophore. An instrument for 
examining tho interior parts of the 
human body, fitted with a small 
incandosoont lamp and the neces- 
sary tubes, mirrors, lenses, etc. 
Photoradiogram. A reproduotion of 
a photograph or drawing made by 
wireless Phototelegraphy. 
Phototelegraphy. The telegraphic 
reproduction of photographs, or 
other ‘‘Still Pictures," by means 
of a series of signals, either in the 
form of variations in the current 
in a circuit or waves radiated from 
a wireless transmitting station, 
controlled by photo-electric cells 
or otherwise, according to tho 
density of that portion of the 
original mounted on a revolving 
drum passing a certain point. 
These signals control the photo- 
graph! 0 effect of a beam of light 
falling upon a sensitive film on a 
synchronously revolving drum in 
tho receiving apparatus, or other- 
wise cause marks to be made 
thiToon. In tho latest develop- 
ments advantage is taken of the 
proportios of recent forms of photo- 
oliictrio cells, thermionic amplifica- 
tion, and carrier wavo systems 
of t<ilegrnphy. See Albxander- 
SON bYSTBivt, Bell System, Bbltn 
System, BLEOTiioaRAPn, Fulto- 
QRAPii, ICarollTvS System, Korn 
System, anil Tulbctroqrapii. 

Phototelephone. An iiLstrumout on 
similar principles to the Photophone 
for transmission of souiicls or speech 
over considerahlo distances. 

Phototelephony. The transmission of 
sounds or speech over considorablo 
distances by moans of variations in 
a boam of liglit. 

Photo-Tube. B<'o Piioto-Electrio 

C-ELL. 

Photo-Voltaic Cell. A Photo-electric 
cell of tho lyis) in which a poten- 
tial (liftori'iKto is actually sot up 
willmi tho cell itself, either of the 
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Piezo-Meotrio Crystal. A 
Bhowing the Piezo- Electric Effect, 


Electrolytic type with two dis- 
similar electrodes in a liquid 
electrolyte or of the EletOronic 
type (also known as Rectifier Celia 
or Barrier- Layer Cells) in which 
the effect of light is to cause elec- 
trons to pass from a semi-conduct- 
ing layer (e.g. cuprous oxide or 
selenium) to an ^joining metal 
plate. 

Photronio Cell. A form of Photo- 
Electric Cell used in photometry. 

Physical Ciionit. An actual metallic 
telephone circuit as distinguished 
from a Phantom Circuit super- 
imposed thereon. 

Physio-Therapy. See ELEOTso-THsiit- 

APY. 

Piano (Electric). A self -playing piano 
in which the mechanism is driven 
by an electric motor. 

Picein Drop Method. A method of 
testing dielectric strength of sheet 
materials in which unifonnity of 
voltage distribution is obtained 
by applying the puncturing voltage 
through a small perforation in a 
drop of picein” wax which has 
been let fall on the sheet. 

Plck-tTp, Gramophone. See Gbaho- 
PHONB Attachment. 

PioMing, Anode. Soe Anode Pigh- 

LINQ. 

Picofarad. (yU/^F.) 10“^* farad. Cf. 
Mioboeabad. 

Picture Element (in Television). The 
portion of the scone corresponding 
to the instantaneous value of the 
signal current. 

Picture Frequency (in Television). 
The numl^r of complete images 
(each consisting of several Frames 
in Interlaced Scanning) repro- 
duced per second. 

Picture Strip (in Television). See 
SoAirNiNG Line. 

Picture Telegraphy. See Photo- 
Telegbaphy. 

Pidgeon Machine. An improvement 
on the Voss and Wimshurst Influence 
Machines with a large number of 
embedded sectors and other special 
features. 

Piezo-Electric Coupler. A Piezo- 
Electric Resonator with two pairs 
of electrodes by which energy can 
be transferred from one circuit to 
another at the frequency of 
resonance. 


Piezo-Eleotric Effect. The property 
of certain oryBtals of rooming 
electrified when mechanical pres- 
sure is applied in certain diroctions. 
In such crystals a Converse Piezo - 
Electric effect is producud in that 
on the application of an o.m.f. 
produces a strain. 

Piezo-Electric Frequency Stabiliser. 

See Fbbqubnoy Stabiliser. 
Piezo-Electric Indicator. An indicator 
for internal combustion engines, 
etc., in which the vaiying voltage 
produced by changes of the pres- 
sure on a system of quartz crystals 
within the cylinder arc moosured 
by a thermionic voltmeter. 
Piezo-Electric Oscillator. A Piezo- 
Eleotric ResoYMtor used in con- 
junction with a thormionic valve 
circuit to initiate oscillations of 
constant frequency. Used in some 
forms of Independent Drive for 
ensuring constancy and accuracy 
of frequency in wiroloss trans- 
mitting stations. 

Piezo-Eleotric Pressure Gauge. An 
apparatus used for recording pres- 
sures in gun barrols, etc., consisting 
of a series of quartz discs or other 
piezo -electric crystals suitably 
mounted in olootrodos connected 
to an oscillograph which records 
the change in e.m.f. duo to the 
changes in mechanical pressure 
usually after apprupriattj atji])li- 
fication. 

Piezo-Eleotric Belay. An oloctrically 
excited Piezo- Electric Resonator, 
which when in a state of roaonarice 
produces suffioiontly large c.rn.f.s. 
to cause electrostatic attraction 
which eloses a conta(d.. 
Piezo-Eleotric Resonator. An appar- 
atus in which resonance is exhibited 
due to rapidly alternating Piezo- 
Electric and Ooihverse Piezo -Electric 
Effects in a quartz or other crystal 
suitably mounted Such resonators 
con be used as standards of fre- 
quency, and as Frequency Stabil- 
isers. 

Piezo-Electricity. An old-fashioned 
term for an electric charge pro- 
duced by the Piezo -Electric Effect. 

Pigtail. A short length of floxible 
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stranded or braided copper con- 
ductor attached to a carbon brush, 
to convey the currc*nt to the ter- 
minal on tho brush -holder. 

?ile : Dry, Galvanic and Voltaic. 
Soo Dry rim. Galvanic Tile, 
etc. 

Pillar : Feeder, Section, Switch, and 
Switchgear. iSoo Feedeb Pillar, 
Section Pillar, oto. 

Pillar Type Switchgear. Switchgear 
in which the actuating gear and 
instrunionts forming each section, 
i.o. that belonging to each genera- 
tor, feeder, etc., is mounted on a 
separate pillar. 

Pilon Regulator. A vacuum regulat- 
ing device for X-Ray Tubes con- 
sisting of auxiliary eloctrodes of 
a material which gives off a small 
amount of gjw when a current is 
passed through thorn by temporary 
connection to tho cathode. Cf. 
OsMO-KKGcrLATOii aud Meroury 
Air Valve Rkqulator. 

Pilot. Pir'<»T Wire. 

Pilot, Embedded. S<u) Embedded 
Pilot. 

Pilot Brush, (l) A single brush in a 
set of Hoveral, wit slightly in 
advance of tho others to improve 
coniniutation by final breakage of 
tho current with a roduoed area of 
contact. (2) An Exploring Brush. 
Pilot Cable. »Seo Leader Cable. 

Pilot Cell. Olio c('ll in a batlory of 
accumulators from w'hioh tost 
readings am tak<m to in(li<!ato the 
0 (»ndition of the wlmlo battery. 
Pilot Controller. See Master 
Controller. 

Pilot Lamp. ( 1 ) A lanij) connected in 
parallel with some piowi of appara- 
tus, such as one of tho heaters in 
an electric cooker, to show by 
lighting up when a current is 
flowing Lhrougli tho apfiaratus in 
qucHtion. (2) A signal lamp on a 
t<il(‘phono oxeIiang<i switchboard 
controlled by a r«ilay so that it 
lights up when a subscrilKir 
connocU'd to t.hut part of tho board 
is making a call. 

Pilot Motor. (I) A motor employed 
in variable n|H«e(l sysUnus or <lriv<' 
with liiglicr gear ratio than tlie 
main molior, only used at the 
lowest HiM‘i«ls. (2) A small inoU>r 


[Pin 

employed to actuate auxiliary 
apparatus such os a controller. 

Pilot Relay. A relay controlling 
a Pilot Lamp on a telephone 
exchange switchboard. 

Pilot Signal (in Telephony). Any 
signal by a lamp or otherwise, 
demoting a change in connections 
in one or more of a group of 
circuits. 

Pilot Spark. See Trigobr Spare. 

Pilot Spark Arc Rectifier. A rectifier 
depending upon the unilateral con- 
ductivity of an arc which extin- 
guishes itself after every half-wave 
in one direction and is restarted by 
a pilot spark at the commencement 
of the next half-wave in the same 
direction. 

Pilot Synchioniziiig. A method of 
controlling the frequency of the 
local oscillator in Suppressed 
Carrier and allied systems of 
wireless telephony by means of on 
auxiliary or pilot signal. 

Pilot Voltaneter. A voltmeter on a 
central station switchboard which 
reads the voltage at the far end of 
a feeder to which it is connected 
by a Pilot "Wire. 

Pilot Wire. (1) An auxiliary wire, 
cither contained in a feeder cable or 
running alongside of it, used for 
auxiliary purposes and not for the 
transmission of energy. (2) In 
l.tiIophony and tolegraphv : a wire 
ill a multiple cable used for insu- 
lation testing only. (3) An addi- 
tional wim in a telogiuph or tele- 
phone lino oinployod to operate a 
device for varying tho degrt'H) of 
amplification of a repeater accord- 
ing to changes of temiieralun* of 
tho liii(‘. 

Pin, Insulator. Sec Insttlatob Pin. 
Pin Type Insulator. The type of 
porcidaiii or otliur insulator for 
ovorlioad linos which is supported 
by a central vertical Pin. Cf. 
Suspension Insulator.. 

Pin Winding, boo Threaded in 

VViNDINO. 

Pinch Effect. The poouliM con- 
striction shown in liquid con- 
ductors carrying heavy currents, 
as in an electric furnace, due to 
tho mutual attraction between 
parts of a conductor carrying 
currents in parallel directions, in 
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virtue of which a conductor is 
always tending to narrow itself 
when traversed by a current. The 
efleot is so great sometimes in 
electric furnaces as to cause break* 
age of the circuit. See also Hbbjng 
FXJBNiLOD. 

Pipe-Ventilated Motor or Generator. 

A totally enclosed machine pro- 
vided with fittiuCT for attachment 
of pipes by which a current of air 
for cooling can be caused to circu- 
late within the ease by a fan 
carried on the rotor or otherwise. 

Pipless Bulb. An incandescent lamp 
bulb without a visible sealing on 
projection or “pip.” 

Pitch : Fractional, Polar, Pole, Slot, 
and Winding. See Fbaotionai. 
PiTOH, Pole Pitch, etc. 

Pitch Coefficient. See Pitch Factob. 

Pitch Diameter (of a Cable). The 
diameter of a cable measured from 
centie to centre of the strands of 
the outside, or any other layer. 

Pitch Factor. A factor introduced 
into formulae for the e.m.f. given 
by a Fractional Pitch Winding to 
allow for the fact that the two sides 
of the coil do not lie in similar 
positions under adjacent poles. 

Pith Ball Electrometer. An old form 
of Electrometer^ in which the 
chaige is measured by the angular 
position of a thread carrying a 
pith ball repelled by the pillar 
from which it is suspended. 

Pith Ball Electroscope. A simple piece 
of apparatus consisting of two 
small balls made of pith, suspended 
by silken threads, which show the 
resence of a charge in a neigh- 
ouring body by flying apart, due 
to the mutual repulsion of the 
charges induced in them. 

Pivot Jaw (in a Switch). A Contact 
Jaw to which a switch is pivoted, 
always in contact with the blade. 

Plain Aerial Transmitter. A trans- 
mitter on the Spark System of 
wireless telegraphy, in which the 
spark gap is in series with the 
aerial. 

Plain Condenser. See Stbaight Lnm 
Capacity Condbnsbb. 

Plain Conductor. A conductor of one 
metel only. Cf. Tinned Con- 

DTTCTOB, 


Plain Conduit. See Plain Stebl 
Conduit. 

Plain Cored Carbons. Arc lamp 
carbons with cores not impregnated 
with special chemical materials. 
Cf. Flame Cobed Carbons. 

Plain Coupler. A coupler for plain 
(non -threaded) conduit tube. 

Plain Cut-Out. See Plain Fuse. 

Plain Fuse. A Fuse with imenclosod 
Fuse Link. 

Plain Lead-Covered Cable. Lead- 
Covered Cable with no Hpocial pro- 
tection over the load sheath. 

Plain Steel Conduit. Light steel 
conduit tube for containing wiring, 
in lengths without screwed ends. 

Plain Tuning Error (in Wireless 
Direction Finders), An error occur- 
ring when one loop is more nearly 
in tune with the incoming wave 
than the other. 

Plane Polarisation. Limitation of 
wave motion (such os light or other 
electric waves) aL right angles to 
the direction of propagation to one 
plane only. Cf. Ciboulab and 
Elliptio Polabisation. 

Planck’s Constant. See Quantum 
Thboey. 

Plant: Converting and Generating. 
See Convebtino Plant and 
Genebating Plant. 

Plant Capacity. The normal full load 
output of the whole of tho gen- 
erating plant in a station, including 
spare plant, if any. 

Plant Efficiency. The relation of the 
energy output of a gonorating 
station or plant to th^o tmorgy 
contained in tho fuel consumed, or 
the water passing through tho 
turbines in a liydru-olootrio stnt.ion, 
usually expiessed os a percentage. 

Plantd Accumulator Cell. A loud 
accumulator of tho class in which 
the plates have the active material 
“fonned” upon thorn by eleotro- 
ohemioal means by continued and 
repeated charging and discharging, 
and not applied in the fonn of a 
ready prepared paste. Cf. Faurb 
Accumulator. 

Plantb Plate. See Plants Aooumu- 

LATOB. 

Plasma. The region of low electric 
fleld in a discharge-tube, whore tho 
positive and negative electron 
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concontrAtious aro equal. Cf. 
Sheath (3). 

Flastio Rail Bond. A Rail Bond 
formed by plastic conducting 
motoriiil applied botwoen the rail 
itself iiiid ilio fishplate, or in which 
a joint botwoen a copper bond and 
tho rail is iiindo by a plastic 
conducting material. 

Plate. (1) Olio of tho clootrodos of a 
condcnH<‘r or of an accumulator. 
(2) Tho naiuo commonly UH<'d 
for tho anode of ji Thermionic 
Valve which rccoivtia tho b<unbard- 
ment of oloctroiiH proj<‘ctcd from 
the hot cathode ; more often in tho 
form of a cylinder than a flat plate ; 
often uiado of nickel and sometimes 
of molybdomiin. 

Flate(s) : Armature-Gore, Ceiling, 
Earth, End, Faure, Field, Formed, 
Guard, Negative, Pasted, Plants, 
Positive, and Transformer. Seo 

AHMATURE-CoXUi: PliATE, CeILIKG 
Plate, etc. 

Plate Battery. Soo High Tension 

B ATT BUY. 

Plate Circuit. The circuit oomiocted 
to the anod(» or Plate of a Therm- 
vmic Valve. Cf. (iuii) Ciuouit. 

Plate Circuit, Tuned. Soo Tuhb>d 
Plate Ciucuut. 

Plate Condenser. A nimple form of 
oend(‘UHor Hueli as onu for testing 
the spceilic. imlmd.ivMj cai>acity <»f 
dif!f<W(eit inaterialH, with the t'loc- 
trodoH formed by two parallel 
piab^H, HoiiietiiMcH with adjustable 
distance Ix^tweim tls'in. 

Plate Current. S<>c An<)i*e (Iukuent. 

Plate Fuse. A fuse in which the 
fusi'-link is a flat strip of metal. 

Plate Impedance (of a 'rhiwmionio 

Valve). See INTEIINAL ImI'EDANCB. 

Plate (Mlo(M.rinal) Machine. An early 
form of friel.ioiial obMitrostatie 
machine in 'which the charge is 
produced by fri<'t.ion betWiMUi a 
pad and a revolving disc, of glass, 
t)r oilier <lielectrie. (If. (Jylindkii 
Eleotiuoal MA<iiiir>rE. 

Plate Modulator. fc><*e Anode Modu- 
lator. 

Plate Protected Motor. A ventilat(*d 
enclosetl motor for use in eollierios, 
etc., made llame-tight by arranging 
tho intake and outlet oriliees for 
the ventilating air so that it has 
to pass through narrow channels 


between a number of separated 
parallel metal plates having tho 
same effoot os tho gauze in a 
safety lamp. 

Plate Protection. Tlio rendering of 
any apparatus for eollierios flame- 
tight by guarding all orifices after 
tho maniior of a Plate Protected 
Motor. 

Plate Voltage. See Anode Voltage. 
Plated Carbons. -Ire Lam^ Carbons 
electroplated outside with copper 
to improve their conductivity and 
to facilitate good contact with tho 
holders. 

Platinating. Electroplating with 
platinum. (Non-eleotrical deposi- 
tion of platinum is called platinis- 
ing.) 

Plating: Barrel, Bright, Chrominm, 
Copper, Electro-Nickel, and Parcel. 

fclfc Barrel Tiatinu, Biuoht 
Tlating, otc. 

Plating Dynamo. A dynamu designed 
to give a heavy current at a low 
voltage for electroplating purposes. 

Plating Vat. A vessel provided with 
tho necessary bars for suspending 
articles to bo oloctroplatod in tho 
bath of electrolyte. 

Platinoid. A high resistance alloy 
used for rhoostats, etc., with a 
fairly low tomporaturo coolTioicnt, 
similar in its composition to Oor- 
niau silver but w'itli tho addition 
of tungshui. 

Platinum Contacts. Tho actual con- 
tact surfaces whoro on mints have 
to be mtwlo and broken fnaiuently, 
as in electric bells, tremblers 
of induction coils, and contact 
breakoi-H in electric ignition appara- 
tus, made of tho metal platimim 
because it is less damaged iiy the 
si>arkiiig prodiieod than any other 
ineliul and ensures a clean contact 
with less athmtion. 

Platinum Standard (<>1 Light), boo 

VlOLLK KtANDAHD. 

Plenum Heating (Electri<‘.al). J hat- 
ing by exposure to obictrically 
heahid <'lmnonts of tho incoming 
air in ai plenum ventilating sysUon 
aulluir only to raisai the aur to tlui 
t<mipMrn.tiiro of tlm intairior l.o Imi 
voiitilailed or to ai. groaiier aixhmt 
to supply tho whole of tlie heating 
required. 
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Pliodynatron. A high vacuum ther- 
mionic oaoillator with an additional 
grid maintained at a higher voltage 
than the plau), and used in a mag- 
netio field to avoid the excessive 
generation of secondary electrons. 
Pliotron. The name given to the 
first practical three -electrode TAer- 
mionic Vdhe to employ a high 
enough vacuum to rely on a pure 
electron discharge. Designed by 
I. Langmuir for use as an amplifier 
(from Greek word vX.€iov, meaning 
more). 

Plough. The fitting carried under 
electric tramcara working on the 
open conduit system which makes 
contact through the slot with the 
conductors in the conduit. See 
PLOuaH Cabriqb. 

Plough Carrier. The frame under the 
car from which the Plough is 
suspended, often sliding in guides 
across the car so that the plough 
itself can be withdrawn auto- 
matically where the slot passes 
from between to outside the rails. 
Ploughing (Electric). Systems of 
ploughing in which the plough is 
either hauled by stationary electric 
winchos at the end of the field or 
by electrically driven tractors, or 
driven by electric motors on the 
plough carriage itself, arranged to 
naul in or pay out the cables by 
which they are supplied, as re- 
quired. 

Plug. A cylindrical tapered or split 
piece of metal, usually with an 
insulating handle, or an assemblage 
of more than one such pieces in one 
holder, used to make contact either 
between a fiexible lead to which it 
is attached and a contact or con- 
tacts, in the interior of a socket, or 
between different conducting sur- 
faces within the socket; used in 
resistance boxes, in earlier forms 
of central station switchboards for 
lighting circuits, and on telephone 
exchange switchboards where dif- 
ferent portions of the plug make 
contact with the different springs 
of the receptacle or Jack, and at 
the same time alter their relative 
positions. See also Wall Plug. 
Plug : Answering, Calling, Coupler, 
Ignition, Infinity, Inspeotion, Mag- 
netic, Sparking, Switch, Three-Pi^ 


Two-Pin, Vent, Wall, and Wander. 
See Answering Plug, Calling 
Plug, etc. 

Plug Adapter. See LAMP-iiOLnsB 
Plug. 

Ping and Socket Connection. Soe Plug 
and Wall Plug. 

Ping Cni-Out. See Plug Fuse. 

Plug Fuse. A form of Fuse in which 
the fuse wire is contained in a 
plug which can bo withdrawn from 
fixed contacts for roplaooment by 
another plug. In some systoms of 
plug fuses the plugs carrying 
different sizes of fuse wire aro not 
interchangeable in tho sockets, so 
that a larger fuse than that for 
which the circuit is intended 
cannot be inserted. 

Plug-In Coil, Transformer, etc. A 
readily interchangeable pattern of 
coil, transformer, otc., with its 
terminals arranged so as to plug 
simultaneously into a suitable 
socket to be connected to the 
circuit (particularly in wireless 
apparatus). 

Plug Switch. A switch in which the 
circuit is closed by the insertion 
of a removable plug and not by a 
hinged contact arm. 

Plugging. A word used for a system 
of elootrio braking in which the 
connections of the motor are 
changed so that it tends to drive 
backwards, a current-limiting re- 
sistance being used. 

Plunger Electromagnet. A solenoid 
with a movable iron core which is 
pulled in by tho action of the 
current ; sometimos with an ex- 
ternal iron return magnetic circuit. 
Used where a strong pull is 
required over a considerable range 
of movement. 

Plunger Switch. A switch in which 
the movable oontnob is in the form 
of one or more plugs or plungers 
fitting insido tubular sookots of 
porcelain or other material within 
which are fixed contact springs. 
Pluxostat. A com])aot motor-genora- 
tor combined with trtmsforiner, 
resistances, etc., enabling current 
at various voltages and with other 
characteristics to bo obtained from 
the mains for various forms of 
eleotro-modioal troatmont. 


272 



Plu] 


DICTIONARY OF ELECTRICAL TERIMS 


[Pol 


Plus Oiionit. The part of the circuit 
in a system whore duplex telegraph 
working is superposed on a motallio 
quadruplox lino, which contains 
the duplex apparatus and lies 
between the middle point of a 
high rosistanoe across t.ho lino 
wiros, and tli(^ earth ooimoction. 

Pneumatic Bru^-holder. A brush - 
holder in which the hriishos arc 
held down on tho commutator 
partly by compressed air ; luluptod 
particularly to high speed com- 
mutators. 

Pneumatic Control. See Elkotao- 
Pneumatio Control. 

Pneumatic Electric Miner’s Lamp. 

See Compressed Air Lamp. 

Pneumatically Operated Switch. A 
switch in which tho contacts are 
closed by means of compressed air. 
See Elkctro-Pneumatig Control. 

Pocket, Stage. See Staoe- Pocket. 

Pocket (Electric) Lamp. A miniature 
incandescent lamp complete with 
dry or other hatl<Ty, or hand- 
worki'd generator, ft»r carrying in 
tho pookot. 

Poggendorf Cell. The single fluid 
form of Jiichrnmatc. Veil. 

Point : Fusing, Keutral, Switch, and 
Wiring. Seo Kuhino Point, 
Neutral Point, ete. 

Point Effect. Tho fact (hat a dis- 
oliargo is moro readily produced at 
parts of a cliargi'd conductor 
forming sharp points than elso- 
whero owing to (;onc('ntra(.ion of 
tho potential. Ki'o Wind (Eleotrio) 
and St. Mi.mo*s Kiri«3. 

Pointolite Lamp. Trade name for a 
form of Tuni/fiten .-Ire Lamp suit- 
able for prejectieii purpoHos owing 
to (ho small size of (ho light 
Honreo. 

Poisson’s Theory o£ Magnetisation. 
An ('arly hirm of the niolcmilar 
theory of magiieMsalhiii in which 
it was not snggesiK'd that tho 
molecules were tlsTnuelves por- 
manenl.ly magnei.ised, but only 
hecomo so when tho wlmle piece is 
magnetisi'd. 

Polar Angle, Arc, Pitch, an<l Span. 
See PoiiE Anode, Pole Aro, etc. 

Polarisation. (l) The s(.a(.e that a 
primary or el(*(tl.rolytic ci'll is liabio 
to get into, after current has been 


flowing, whereby, owing to the 
presence of products of electrolysis 
of tho electrolyte on tho electrodes, 
a countor o.ni.f. is produced. In 
ordinajy zinc -carbon colls this 
effect is produced by bubbles of 
hydrogen collecting on the carbon 
electrode unless an oxidising agent 
or Depolariscr is present. (2) See 
DiBLEOTKIO POTiARISATION. (3) 
The production of dofliiite poles in a 
piece of magnetic material by an 
extt'rnal fiold. (4) Tho limitation 
of wave action such as light or 
other olootric waves at right angles 
to tho dijroction of propagation to 
certain planes. See Polarised 
Waves, etc. See also Polari- 
sation OF A Fault. 

Polarisation : Circular, Dielectric, 
Elliptic, and Plane. Sec Ciroular 
Polarisation, Dieleotrio Polar- 
isation, etc. 

Polarisation Capacity. A measure of 
the degree of polarisation in a 
battery by tho quantity of eltic- 
tricity which must pass through it 
before the maximum effect is 
producod. 

Polarisation ot a Fault. In oablo 
test.ing, it is often found that tho 
e.rn.f. duo to tho exposed ccqiper 
and tho iron sheathing in contact 
%vith moistuns is variable, duo to a 
similar polarisation effect to that 
taking place in a batUiry. This is 
liable to cause variations in tho 
e.rii.f. in tlio fault, whiidi inl.ro- 
duoos difliciilties in fault loc-alisa- 
tion tost.s. 

Polarised Ammeter. An aminet.(T for 
continuous curi*ont, Mie poiulor of 
whicli is defleel.<sl in opposile 
direcl.ioMS by currents in opposil.<t 
din'ct.iens. 

Polarised Armature. IMie Armaiura 
<»f a Volariacd lieUiy C'.onHist.iug of 
Hofl iron in (.he field of a [Ntrmaneiit 
magnet which gives it a polarity 
and c.auscts the n^lay to n'spend 
only to (uirn'iit-s in oiio ilins't.ion. 

Polarised Electromagnet. An eleciro- 
inagiK't coinhinod wit.h a per- 
inaiionii magnet so that only a 
part of its field is due l.o t.hc^ 
<uirroiit in llio winding. This is 
Hoiiiotimes convenient, as it (Uiahhts 
tho core to be worked on the sti'cii) 
part of its magnotisation <iurvn 
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where small changes in the excita- 
tion produce considerable changes 
of induction. 

Polarised Relay. A Relay responding 
to currents in one direction only. 

Polarised Sounder. A Morse Sounder 
in which the armature is given 
mametio polarity by being in the 
fiela of a permanent magnet in 
order to gain sensitivity. 

Polarised Waves. light or other 
electric waves, in which the dis- 
placement at right angles to the 
direction of propagation is limited 
to certain planes. See Plane 
Polarisation, CntouLAR Polari- 
sation, and ElliptioPolarisation. 

Polariser. The gas adhering to the 
cathode of a primary on electro- 
lytic ceil causing PolaHsaiion. 

Polarity. The distinction between 
Nor^ and South Poles in magnets, 
or Positive and Negative Poles in 
electrical apparatus. 

Polarity Indicator. Any instrument 
used to determine which is the 
positive pole and which the nega- 
tive pole of a circuit, such as a 
centre-zero, or polarised ammeter 
or voltmeter, or an electrolytic 
device. See Pole PiNDiNa Paper. 

Pole. (1 ) That part of a magnet where 
the lines of force leaving or enter- 
ing the iron arc concentrated and 
therefore the external magnetic 
effects appear. In dynamo electric 
machines, the limb of the field 
magnet where the flux passes 
across the air gap to the armature. 
In a compass needle the ends 
which point North and South 
respectively. See also Unit 
Magnetic Pole. (2) One of 
the terminals of a generator, 
batteiy, etc., between which the 
full (hfference at potential of the 
circuit in question exists, or con- 
ductors, such as * bus-bars, mains, 
etc., connected to such terminals. 
(3) A wooden, tubular steel, or 
concrete upright support for over- 
head lines, bedded in a single hole 
in the groimd. Of. Mast and 
Tower. 

• “A,” Analogous, Anchor, 
^tilogOTis. Auxiliary, BeveUed, 
wmD, Commutating, Conseauent. 
gsoeniric, ^ee, “H.” Laminated, 
Magnetic, Main, Marked, Negative, 


North, North Seeking, Positive, 
Reversing, Salient, Shaded, Shidded, 
Solid, South, South Seeking, Stag- 
gered, Stamped, Terminal, Tram- 
way, Trolley, Unit, nnd Unmarked. 
See “A” Pole, Analogous 1»oljc, 
etc. 

Pole Angle. Tho angle at 

the oontro of tho arinu-turo l»y the 
Pole Face, 

Pole Arc. Tho length of ilu' Fol*' Face 

measured circumforontially, n<»ino- 
tirnos expressed os a pnrctuitago of 
tho Pole Pitch. 

Pole Bevel. The portion of tlio Pole 
Face at tho edge which slopes 
away from the armature instoiwl of 
being concentric with it. 

Pole Changer. A Relay used in sonic 
telegraph systems which n<vci*soH 
the connections of one or more 
circuits. 

Pole Changing Control. Tho variati«)n 
of the synchronous spo<!d of an 
induction motor by ai to ration f>f 
tho number of offootiv(» p<)U»s by 
regrouping the stator ot>il«. Used 
in throo-phoso traction and ship 
propulsion to give ocoiiomical 
mduood running spoods, as well 
as for starting. 

Pole Changing Switch. A switch used 
for making the nnccssary changes 
of connections for Pole Changing 
Control. 

Pole Core. The porti<)n of tho Pole 
Piece, usually cylindrical, hut 
sometimes of rectangular soction, 
lying within the field coil, to which 
tho Pole Shoe is atiac-hcil. Also 
called Pole Shank. 

Pole End-Plates. Substantial plat'Cs 
between which tho laminations arc 
olampod in a laminated polo. 

Pole Face. The surface <.»f tho polo 
in a dynamo, etc., which fao(iH tho 
annature across tho air gap, 

Pole Finding Paper. Papiu* prcpar<'<l 
with a chemical solutit>n which, 
when damped and laid across two 
poles of a circuit, causes a ns I 
mark to be left wherfj touched by 
the positive pole owing to tho 
electrolytic eueot of tho current 
passing through the paper. 

Pole Horn. The end or tip of th<» polo 
face in a dynamo, etc., which projects 
beyond the pole core. See Leading 
and Trailing Pole Hobns. 
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Pole Indicator. Soo Polarity 
Indicator. 

Pole Line. A trarumiKtiion Line, oto., 
of Hhorb spans, suppoi’tod on 
wooden poles. Cf. Towmii Linb. 

Pole Piece. Tho part of a field nia^ot 
polo bolted it) or oast on to the 
Yoke, consisting of the polo core 
and polo shoe. 

Pole Pitch. The ciir.unifei’ontial 
distance apart of tho centre lino of 
onntignoas pohvs in a dynann), etc., 
1 . 0 . tho Gintuiufoi‘oiiC(^ (usually at 
tho air gap), ilivid<ul by tho 
numhor of poh<s. 

Pole Shank. S<‘e Poi.k 

P^e Shim. Khim. 

Pole Shoe. The solid or laminated 
extonsioti holUnl, sere wed, or cast 
on to and wider than tho polo core 
forming the actual pobj face at tho 
air gap of a dynaimt, (dc. 

Pole Span. Tho Pole Arc or tho Pole 
Angle. 

Pole Strength. The forcu) exerted by a 
thoorotical magnetic polo concen- 
trated at a point upon unit polo at 
unit distaiUM^. Usual symbol : tn. 
(Also soinetiiims calhul Quantity of 
Magnctitim .) 

Pole Switch. S<‘e ^Ust Switoft. 

Polo Tip, The < x(reuu' eiul <iC tli<‘ 
Pali' I lorn. 

Pole-Type Condenser, Transformer, 
etc. A <u»n<U'ns<ir, traiisfornKw, 
etc., of emUosi'd eonstnudion, suit- 
able for mounting on a transniission 
line p«)le. 

Pollak-Virag Writing Telegraph. A 

high sp<‘<t<l syshMii of ti'legraphy, 
in which <‘un'ents in two (•hu'.iro- 
niagiK'ts in the n*eeiving iiistni- 
rneiit control llio viwtioal and 
hori/iontal displaec'iiuuit of a mirror 
causing a spot of hglit to oxocuio 
niovcMiictits, approximating to tho 
form of writhMi letters, when a 
suitable seri(*s of curi'ent im[mlric<H, 
controlhul by a perforaUul strip 
passing through the transmitting 
instrument, are passed through 
the lino. IMie n'eeived inossage is 
recoiled plmtographically. 

Polycore Cable. Se(^ Aiin/noouio 
Ca imm. 

Polycyclic. An expn'ssion oooa- 
sionally uwd for Polyphase. 

Polymorphic. Oapahle of supplying 
more than one kind of current. 


suoli as a set of diSeront luachines 
driven by one engine or motor, or 
a Double Current Generator. 

Polyode. A Th&nnionio Value with 
more than thr<‘e <jl<*ctrod<is, o.g. 
witJi several ailditionul grids, as 
in a PentayrUl lieotifier. 

Polyphase. Pertaining to an alter- 
nating ourront systiaii whore the 
circuit is divided into several 
branches or “ Phases,** tho currents 
in which are displaced from one 
another in phasis. Seo Two-Phasb 
and THRBnis-PuASis, and Cf. Sxnulb- 
PUASU. 

Polyphase Alternator. An Alternator 
wound so that it gives curronts in 
dilTorunt branches of tho circuit 
dilToring in phivso with one another; 
usually Three- Phase, and soino- 
timort Two- Phase. 

Polyphase Commutator Motor. A 

motiir similar in construction to 
a single -phase commutator motor, 
but wound for polyphjxso ourronts ; 
not widely used in practice . 
Polyphase Currents. Altomating our- 
mnts, flowing in tho various 
brunohos of a Polyphase System 
and displaced in phase from one 
another, i.o. reaching their maxima 
at different times in regular 
rotation. 

Polyphase Generator. Soo Polyphase 
lUirnator. 

Polyphase Meter. A siipply motor 

arranged to Jiieosuro tlie total 
energy in a jjolyphasii system in a 
single instrument eills'r with a 
single movoiiKUit or with two 
movouionts actuating separate 
dials, the I'eudings of whi<!h have 
to bo achled together. Keo TiiiilflK- 
l*UAHK MiOTKit and Twn.l*HASK 
M KTIOR. 

Polyphase Motor. A m«>tor for 
running on a polyphase I'.irouit. 
Seo Induction Motor, Three-Phase 
Motor, etc. 

Polyphase Power. The total Power 
(watts) flowing in a jinlyjihaso 
circuit. Ill the ease of a balaiUHtd 
three-phase einuiit rnoosuruhle by 
a single Wat.tmet(»r and o<|ual to 
( cos t/f (wliiM*o JO = the volt- 

age l)(»tweoii phasoH, / tho current 
in each ))has4i branch, and cos <j> is 
tho power factor). Wlicii tho 
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phases are unbalanced, two watt- 
meters must be employed (see 
Two WA.TTMETBE METHOD ), and 
correspondingly more for a higher 
number of phases. 

Polyphase System. A system where 
the circuit is divided into several 
branches in which alternating 
currents differing in phase from 
one another circulate, reaching 
their maxima in regular se<mence. 
See Two-Phase and Three-Phase 
Systems. 

Polyphase Winding. A winding com- 
posed of severed sections forming 
separate branches of the circuit 
and symmetrically spaced as re- 
gards their angular position accord- 
ing to the number of phases. Soo 
Three-Phase Winding, Two- 
Phase Winding, etc. 

Polystage Amplifier. See Mtiltistagb 
Amplifier. 

Poi^ Motor. A name sometimes 
given to an auxiliary motor, used 
to bring synchronous machinery up 
to speed. 

Porcelain Insulator. An insulator for 
line wires or other purposes made 
of a hard quality of porcelain con- 
taining Kaolin mixed with quartz 
and silicates. See Pin and Suspen- 
sion Type Insulators, etc. 

Porcelain Interior. A block of porce- 
lain to carry terminals for attach- 
ment of cables or wires, and made 
of a suitable sha^ to fit into a 
junction box and to keep con- 
ductors of opposite polarity well 
apart. 

Porons Cell or Pot. A vessel of 
porous earthenware, employed in 
primary and electrolytic cells to 
separate different liquids used in 
different parts of the cell, while 
allowing conductive contact be- 
tween them. See Two -Fluid 
Cell. 

Pqrret’s Phenomenon. An increase 
in the diameter of a nerve at the 
positive pole of the circuit when a 
current is made to pass through 

Portable Electrometer. A portable 
form of the Ahaolu^ (attracted 
disc) Mectrometer, 

Portable Instruments. Measuring 
instruments which can be carried 
about and used for testing pur- 


poses without requiring elaborate 
setting up, os distinguished from 
SwitMoard and other fix<id Jnatru- 
menta. 

Portable Lamp. An oxprosHion usu- 
ally limited to hand lamps. Of. 
Portable Standard. 

Portable Receiver ( Wirolosa ). A com- 
plete self-containocl wimlesH receiv- 
ing set, usually w-ith a framo a<Tial 
and with all the battorius, and 
a loud speaker within tho same 
case, which can cosily bo carried 
about. 

Portable Standard. An electric light 
fitting attach(»d tu a fioxible cord 
for standing on tho floor or on a 
table. 

Portable Substation. A railway oar, 
or oars, carrying complete sub- 
station equipment, which can be 
sent to any part of a railway system 
and connected to the high tension 
lines to form a temporary sub- 
station for assisting in the current 
supply to the track for dealing with 
special traffic, oto. 

Portable Transmitter (Wireless). A 
complete wireloss transmitting 
equipment of modoraU> power 
whicn can be transported from 
place to place. 

Portative Force. An expression some- 
times used for tho lifting power of a 
magnet. 

Position Finding, Radio-Acoustic. 
See Radio -Aooustio Position 
Finding. 

Position Indicator (in Mloetric. 

A device on a landing showing by 
illuminated signals or oUhtwIso 
at which floor tho oar is. Sn<' also 
Dirbotion Jndihatoii. 

Positive Brush. (1) Of a dynamo, tho 
brush from which the e.urrent, 
according to tlie usual convention, 
leaves the inachino. (2) Of a motor, 
the brush whore th(» current enters 
the motor, being that connecl.<‘il 
to tho positivo pole of tho circuit. 

Positive Carbon. Tliu carbon in a 
direct current arc lamp con- 
nected to tho positive polo of tho 
oirouit, being that in which tho 
Crater forms ; usually of larger 
diameter than tho Negative Carbon, 

Positive Charge. The quantity of 
positive electricity contained by a 
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positively electrified body. See 
Positive Eleotrifigation. 

Positive Column. The luminous spaoo 
starting from the positive pole in a 
moderately exhausted vacuum tube 
which, if the exhaustion is higher, 
breaks up into Striae and is separ- 
ate from the glow surrounding the 
negative pole by Faraday's Dark 
Space, i.e. when the gas pressure 
is below about 1/600 of an atmos- 
phere; it finally disappears when 
the gas pressure is below 1/10,000 
of an atmosphere. 

Positive Current. An expression to 
be avoided, but sometimes iLsud : 
(1) When an electric current was 
considered as being made up of 
two components rt^spectivoly of 
ositive and negative elootricity 
owing in opposite directions, for 
that from the negative polo. Cf. 
Negative Current. (2) In tele- 
graphy, for a current in the direc- 
tion making the signals. See 
Marking Citruent. 

Positive Electrioity. Electricity of the 
kind producing the phonoinona of 
Positive Electrification, and ojiposite 
in pro|X)rties and capable of neu- 
tralising Negative Electricity. At 
one time regarded as an entirely 
different entity from positive elec- 
tricity (see Two Fluid Theory), 
or as an exci'ss of one kind 
of electricity (see One Fluid 
Theory). Modern theories point to 
on opposit^i vi<av in that it is now 
roganhsl as a dofieidiKsy of negativo 
Electrons or units of negative 
electricity. Tlujre is, liowevi'r, a 
cornisponding unit of positive 
electricity sometimes calbid the 
Proton, and according to tlio 
Nuclear Theory the central por- 
tion of all atoms is made u]> 
jirineipally of tli<*Ho. 

Positive Electrification. The produe- 
tion in a body of a J*ositivc. (Uiarge, 
e.g. by tho friction of vitinous 
Huhstanees, such as glass upon silk 
(sec VmuooiiH Ei.i<3GTui<iity), or by 
induction from a iiogative ehargo. 
Apart from its powem of attraiition 
for nogativi'ly charged hodii's, a 
state of positive elccl rincaiion can 
ho distinguislicil by difTenuiees in 
the form of the lirush Discharge, 
in tho discharge in an oxhaustocl 


tube, and by the characteristic 
forms assumed by Lichtenherg 
Figures. See also Positive Pole, 
and cf. Negative Eleotriftca- 

TION. 

Positive Electrode. In a primary coll, 
tho plate (usually copper or carbon) 
from which, according to tho 
original convention, the current 
was Regarded as leaving the cell ; 
in olectrolylic cells, arc lamps, 
vacuum tubes, and other apparatus 
the conductor oonn(»cted t.o the 
positive pole of tho apparatus 
supplying tho circuit. 

Positive Electron. An expression 
sometimes used for tho smallest 
quantity of positive electricity that 
can exist, i.e. tho oountorpart of 
the Negative Electron. In view, 
however, of their different natures, 
it is preferable to limit the term 
electron to the negativo unit. See 
also Proton and Positron. 

Positive Element. A name sometimes 
given to the olectrodo of a primary 
coll to which tho current flows 
inside the coll, i.e. what is called 
the Negative Electrode or Pole from 
the point of view of what happens 
outside tho cell. Usually of scino. 

Positive Ion. An atom or inoloculo, 
frtmi which oloctrons have been 
detached in tho process of Ionisa- 
tion and thorofore carries a positive 
charge. 

Positive Feeder. A Feeder oonnocU>d 
to tho })OHitivo side of the Hysteni. 

Positive Main, 'i'he supply nciin 
eoniioch'd to the jiositivci bus-bar 
in a goiKU'ating statinn nr sub- 
station. 

Positive Plate. Tho Positive. Elec- 
trode ol a primary, or, morn usuiilly, 
of a Ht^oondary coll. In iho cawi of 
a liMul aeciimuiutor, distinguihii(d 
from tho nogativ<i plat<' by its 
brown colour. 

Positive Pole. In a gonenitor, (Md], 
or syslom of Hup|>ly, tho terminal 
from whieh, necoi'ding to tho 
original convention, tho current 
wjw regarded as flowing out., o.g. 
the cop]M>r plat^' of a Daniell (U\ll. 
In apparatus whiu'e ('urrout is util- 
ised, t.ii<< tK'rminul <*onin‘et('d to tilu" 
positivi^ terminal or pole of tho 
gom^rator or system. It should ho 
notiKl that in the oiuse of an 
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acomnulator both these definitions { would be done in bringing up a 


apply. The positive pole is oon- 
neoted to the positive pole of the 
generator during oharging, and 
remains the positive pole of the 
cell from which the current flows 
out on discharge. 

Positive Bay Analysis. Investigation 
into the composition of atoms by 
the Mass Spectrograph, 

Positive Bays. Radiation oonsiutiug 
of projected streams of positive 
ions projected at a high speed 
from the anode of a partially 
exhausted discharge tube ; cap- 
able of being deflected by a 
magnetic field. (Also called 
Oanol Raya, Anode Raya, and 
Diacathode Raya.) See also Mjlss 
SraOTBUM. 

Positive Wire (in Telephony). The 
wire forming that side of a tele- 
phone circuit within the exchange, 
normally connected to the positive 
side of £he battery. 

Positron. A particle of negligible mass 
and unit positive charge (i.o. the 
positive equivalent of a negative 
electron) emitted by certain ele- 
ments such as aluminium when 
bombartled by Alpha Partidca, 
only existing for a very short time. 

Post, Binding. See Binding Post. 

Post Head. A feeder terminal on a 
post for connection by a short 
length of cable to a conductor 
rail. 

Post Office Bridge. A form of Wheat- 
atone* a Bridge, with the ratio and 
bridge resistances in a single box, 
controlled by plugs and compactly 
arranged with the battery and 
galvanometer ke3rs, and terminals 
to which the battery, galvanometer, 
and unknown resistance are con- 
nected. 

Pot, Explosion and Porous. See 
Explosion Pot and Pobous Cell. 

Potassium Cell. See Photoblbotbic 
Cell. 

Potency, Magnetic. See Magnetic 
Potency. 

Potential (Electric). The quality, 
analogous to pressure, which tends 
to cause a flow of electricity from 
a point where it is higher to a point 
where it is lower. The absolute 
I^tential of a body is measured 
theoretically by the work that 


unit charge to the body from 
infinity. In practical work wo aro 
more often concernod with the 

I diflerenco between the potentials 
at two points, for tliat is what 
tends to produce a curmrit bt»twocn 
them. Difference of potential is 
caused in a circuit by Eli^ctit)- 
motive Force and is UHiially 
measured in volts. Usual sym- 
bol: V. 

Potential : Absolute, Conoentration 
of. Constant, Contact, Earth, 
Electrode, Grrid, Magnetic, Single, 
and Zero. Seo AnsoLUTJC JNi'J’kn- 
TiAL, Conoentration ob’ I^oten- 

TiAL, etc. 

Potential Coupler. S<'e Conpknskii 
Coupler. 

Potential Difference (PJ).). In the 
case of an open circuit tlm p.d. 
between two points, such an tlio 
terminals of a coll, is the saino os 
the o.m.f. This is not, however, 
the case when a current is flowing, 
as the p.d. is then equal to IR 
where 1 is the current flowing and 
R is the I'csistanco of that part of 
the circuit between the two points 
in question only, and not of the 
whole of the circuit. Tho oxpros- 
sion is used of any two points in a 
circuit, oven whore thoro is no 
source of o.in.f. botween thnni, 
and in that case is ufteii snoki'ii »)f 
as Potential Drop. Syinhi l; T. 

S«.<e 1\)TENTIAL. 

Potentkd Divider. A high nssistance, 
used like a Potentio7neter, to obtain, 
across a portion of it, a xiopwitial 
diffemnee equal to a known 
fraction of the potential di(T<w(*nce 
across the whole of it ; or a .series of 
fixed or variable capaeitorn em- 
ployed for the purpose. 

Potential Divider, Condenser. See 

Condenser Potential Divider. 

Potential Drop. See Potential 
Difeerbnoe, Drop of Voltage, 
etc. 

Potential Front. The steep front 
portion of a wavo of o.in.f. in a 
case like that of an inductive cir- 
cuit to which an o.m.f. has sud- 
denly been applied and tho current 
is taking an appreciable time to 
grow to its full value. Owing to tho 
steep slope of the ourvo of potonti^ 
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Alonf; tli» c‘otKliicb<ir th<tro can bo 
CL vory coriHid<'rnblo ditT«*r«iico of 
potonl.idil lu'twopii points coin- 

i 'laj’iitivcly iioar ioKt'tbor, such ns 
>ot\vooii lirwt I'ow tuniH in a 

wiinlirif?. 

Potential Fuse. A iino win' fiwo in a 
csirtMiil. a bi^li Vi)ltaj»o Hy.stom 

Ji.-» tlial. of a voltniot.«'r. 
Potential Galvauomotor. A pilvnno- 
itintrr <»f siillifionlly hit'll n*HiHtunoo 
thn.t. it <*iin bo nsctl um a v<»ltinotor 
wit h i<!» roiulin^is Honsilily |>rop«»r- 
tioiial to till' vnlfH'jo. 

Potential Gradient. 'I’iio of 

pot-toidal pi'p unit i(‘tiMth aloiif; a 
coiKliirtor or liiroui'h a <li<'looirir, 
i-M. till' .slopM «il' t ho ourvo oonnoct- 
potontoil iiiitl (luManro. 

Potential Indicator. A dovioo f«»r 
iiiclicrit inu; wIioIIht a oinniit or 
o<iiulu(‘(or is alivv. or iu>t. (Also 
Homotinios usocl for a V<iltftivt<*r.) 
PotentLil RoRulator. Soo \'onTA<ai5 

lii'jinn.A'pon. 

Potentinl Slope. »Soo Potontial 

< i UAPIKNT. 

Potential Trar/aoruicr. Soo \'ni.TA«;K 

'Tit VNSKOllMKi;. 

Potentio^rapb. An m ilpuinonl of (ho 
J ('i.i ..., iipiMns’.od to ho 

K< df-so| t in;; Mutoni.’ituMlIy and to 

^iv<‘ a coiitiiMJoni pM'opd of tlm 
[ n t. ii mti of ti.x •li<l<*p. 

PotontlonieKT. {1 ) An in; 5 t nim«*nt. for 
I Ill'll oiriii;', |io|i<iilial dilYon'iu'o by 
ittibiiKMin' it i''‘:iiii!(t tlio drop of 
potinitial ht lvo‘1'11 two |iointo on a 
'•’.liiln wipn or oilier luljuetablo 
r» fiit-jliinro enMyiii;' a (’on.itant cur- 
n-iit. wliK’li lull pn'VioMsl,\ been ml- 
jit.d.iMl i.ii that tlio iiliilo acalo ri'adn 
<iiri*ot ill volt.i by a !'iriiilar com- 
|iiLn. oii with a . iiiiiil.ird cell: in 
iMKitlwr blit li'iii iiimI iin'Iliod, ,i 
n* ii..liMU’<* III ii.ird tb » furnnl 
tlii’iiii'di uliM’li u; varit’d ,uid 
ItlcOl.itli'i d. S *o ni'io I IWKI.KlTItiN 
I *o'i'i:N'no,Mi;Ti:u. A J*oftnttal 

I )lr hi* r. 

Potentioniotcr : Deflection. Drysdalc. 
Grid, iMid RocortliilK. S. o 

'I'lcKJ l*oTi:r.Tio,\ii:Tr,r. 1 >iri riDAi.n 
l*< i*i'i<;NTioMi:ri:i:, nr. 

Potentiometer Braking Controller. A 
<t< »xil roller ppovirlitii' for brakin.'j; 
{XiiutioiM b,v |Mitliii;' tlio field and 
riicxmliit in uericci on (tie lino and 


connecting tlw armature to different 
points on tlio rheostat. 
Potentiometer Control. Any form of 
coiit rol in which a variable voltage 
is ajipliod by means of a sliding 
contact taiipiiig off a variable 
portion of tho drop of poUmtial 
along a roHisiaiWM carrying a steady 
<uirr»‘ut. 

Potentiometer-Type Field Rheostat. 

A Hold rlioostat in which the 
it'siHtiiuco is oonnooted across the 
niniiiH and one end of the field 
winding is connocUd to tho moving 
contact, while tho other is conneoted 
to (>nt' polo if rtivoi-sal is not re- 
quir'd. or if rovorsul is required, 
to tho contro point of tho resist- 
unci'. By this moans a very 
gnulual control through zero to 
rovoi-Ho cun bo obtained. 

Pothoad. An iiiHuIator for making a 
Hi'alotl joint between an under- 
ground cable and an overhead 
I mo. 

Potier Diagram, A vector diagram 
showing tho ndations between our- 
ront, inipnirisod field, armature re- 
action. and voltage, used in deter- 
iiiinations of altornutor regulation ; 
strict.ly a[)pli(‘.ablo only to machines 
with non-Hiiliont polos. 

Poiter-Bucky Grid. A grid of <>dge- 
wiwo Inwi stripH pliwiod botwi'on tlio 
object and the plate In “X” /ioy 
/V/o/of/m/i//// to oliininato tho cffiict 
id’ ju'nltcnil rayM and to shariion 
llic iinagt'. 

Poulson Arc. An arc burning ninlor 
Mpcoiul coiiihtioiiH cormocti'ii ti> an 
ii.scillating iurcuit in wliiidi, owing to 
its inlicri'iit lUHtability, it inaiiilAins 
powi'rl'iil ooiitinuoiirt oscillalioiiH 
which are UHt'd for the production 
of coiitiinuoiis waves for wireless 
toli'grapliy aiul toli'plioiiy. 'fho arc 
iiMually burns in liydrtigtin between 
a rotating earbon cathoile and a 
watiU'-cooloil coppor aiiodo m a 
tnagiK'l.ic fii'ld. 

Poulson System of Wireless Tele- 
graphy and Telephony. A systom in 
winch iioiitinuoiis waves are oin- 
ployi'dgiuieratoilby a Pouhen Arc. 

Poulsen Telegraphone. Soc "J’klk- 

ilHAI'IIONK. 

Powders, Electroscopic. Soi’ Emootjio- 
Hoono iNavDKu. 

Power (Mli'Ctrie). (1) Tho energy 



Pow] 


DICTIONARY OF ELECTRICAL TERMS 


expended in a circuit per unit time, 
measured in watts, by the product 
of the current and the voltage, and 
(in the case of alternating currents) 
the power factor. Symbol: P. 
(2) The application of electriccd 
energy by means of electric motors 
to the driving of machinery or the 
performing of other mechanical 
work. 

Power: Apparent, Blind, Distortive, 
Harmonic, Instantaneous, Mean, 
Polyphase, Reactive, Beal, Ther- 
moelectric, and Wattless. Sec 
Appaebnt Poweb, Blind Poweb, 
etc. 

Power Amplifier. An expression 
sometimes used in wireless recep- 
tion for a low frequency ampli- 
fier for use as a final stage, particu- 
larly with a loud spealrar of large 
si 2 e. 

Power-Circuit. (1) A circuit separate 
from the lighting circuit, for the 
supply to electric motors, etc., 
where supply for power purposes 
is charged for at a different rate 
from that for lighting. (2) The 
ciremt on an electric train which 
carries the current to the motors. 
Cf. CwUrol Circuit, 
Power-Component (of current or 
voltage). See Active Cuebbht, 
Voltage, and Volt- Amperes. 

Power-Factor. The ratio of the watts 
in an alternating circuit to the 
total equivalent volt-amperes ; 
equal (in the case of sinusoidal 
currents) to the cosine of the angle 
of lag between tlie voltage and 
current. 

Power-Factor, Inverse. See Invbbse 
Poweb Faotob. 

Power-Factor Compensation. The 
^option of special means to 
improve the power-factor of a 
circuit by the introduction of 
apparatus such as CapadtorSj 
overexcited Synchronottc Motora, 
or Phase Advanuiera, which tend to 
cause the current to Lead instead 
of Lag with respect to the voltage. 

Power-Factor Indicator or Meter. An 
instrument for measuring the angle 
of lag between the current and we 
voltage in an alternating circuit and 
determining the power factor. One 
form consists of a moving system 
containing two voltage coils at 


fPoy 

right angles, traversed respeotivoly 
by currente in phase with and at a 
oonsiderablo phaso displacement 
from the voltage, free to take up a 
position in the field produced by 
coils carrying tho main current. 
Power-Indicator, Remote, bou Re- 
mote Power Jndriator. 
Power-House. Anothor name for a 
Generating Station^ applied more 
particularly to those supplying 
large systoms. 

Power-Load. That part of tho load 
on a generating station which 
supplies oioctrio imitors, distin- 
guished from that part supplying 
lighting. In altomating current 
systems, tho power load lias usually 
a worse (lower) power-factor than 
the lighting load, unless special 
precautions aro taken. 

Power-Line. ( l ) A Tramim-aaion 
Line convoying oltudric ])()w<-r 
a long distanci'. (2) tJc'c liiia lAne. 
Power-Meter. (1) An instrument for 
me^uring tho power in a circuit, 
taking into account the power- 
factor in tho case of alternating 
currents, i.o. a wattiiieU)r. (2) 
Whore there aro st*pfiraU» meters 
for the power and lighting eirouits 
of an installation, that for tho Power 
Circuit, 

Power-Peak. The jwak in tho Power • 
Load curve, not noci^ssarily 
coinciding with tho TAghting Peak. 
Power-Ringing ('I’oh'phony). Hinging 
by altomating current fitun a 
power-driven g<uiorator. 
Power-Station. Soo rowEii-Horisw. 
Power-Valve. (1) A valve for a Power 
Amplifier^ or for tht‘ last st.agf* of 
low frequency arnplificnti<»n, taking 
a higher filament current ami ariodo 
voltage than other rt'ceiving valves, 
and capable of dealing with a 
considorablo grid voltiigo swing 
while still working on the straight 
part of its <tlmriu<h‘riH(ie. (2) A 
large Thermion, ic Valve uh .* i 1 as a 
main oseillafior in a wiivloss 
transmitting st.ation. 

Poynting’s Theorem. A thisirorn in 
oonneotion with tho flow (»f <in<*rgy 
through an electromagnetic Ihild, to 
tho effect that tho rate at wliieh the 
energy passes through unit ansa of 
a closed surface in such a field, is 
equal to tho product of tho oleotrio 
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A jir.u'tu’Jil unit <»f 

lirld r<[UJll t<i 10 

A pmi'lifjtl unil of 
liflil iMjiial to 10’^“ 


Ptal 

ulul miiKiu’tic forooH 

t>v«^r tho Hiirfuro iUvi<l<*d hy 47C. 

practical Electrical Units. Huch uikilB 

UM .‘Iwi/J'vr, till-* VoUt tho Okrthf 
tho in#//, tho J I oir t/, niui \h^^ Farad 
(uinl Mirroftirnii)^ \vliic*h iiro in 
coiiiiiion list' for ]>nu*lioal purpoHtm 
uiul (•iinvoiuoiit (lolinito iniil- 
Uplosi ttr sviluuultiploH of the 
(i!con'ti<'.’vl AlMulute Kh'ctro- 

)««;/»»<’/*<’ I'nita. 

Pra/auss. A P^wtu-ul unit. t)f ina;»- 
iultif tlux (ii'M.ity oqiml to 10'^® 
(Utusti. 

Pratdll^C’^i’* pruftiral unit ol 

uotoinotjvt' I’orro o<juul to 10 » 
ffilhrt. 

Praniaxwoll. 

ma'.'notir 
Maxwrlh. 

Praoetsted. 
imnnn'l to 

Precipitation (Klooirical), A in«tht>d 
<if (W’parat lU!.' «lu'<t . snioUo, or fuinuB 
from furuaiM* ami othor gaHOH, by 
ibo prriMpitatuu* otlWl- t>f a HmM'ii 

of w in othor ol«*rt nnhsM «hnr«od 

at II hitrh pot«'n(ial. Tho poMitivo 
or EUrtrntlr is UHuaUy 

iuMulatod, ami tho rassivy Five- 
tnuir, upon vlrn'li tho prooijiitatod 
partt<'!o:. oolliM't. i.N UMually oiirthoil. 
Suoli appanitu.i «.'» lioiuotunou oallod 
an A7. i*fro/r7/(T. 

Precipitation, Eloclrostatio. 

IMii.oinrvrniN. 

Proeco's Formula, 
tliat tlm fii anq 
ilui’tor of 
liiirtioiial to I ho 
iliumotor. 

Prepay iiiout Meter. uu])pl.v ini*tor 
in who'h tlm nnunt. mu only ho 
rloiod hy. or allor. thi' iu.orti«»n of 
u coin i'll a .ih't . ami arrauKod to 
hr.’aK tlio cMivnit. apain aftor a 
dolinu o ipiaiil it y “I I’Morj'y huM ho«ii 
nm -uiin-d . 

Proscot Motor. An oloolrolytm pr« 
paynnuit uiot«'r (loponiliiiK on tho 
iliiiolvini' away of a port.jon i»f a 
[itrip of <'«»ppor foil aotiii|i^ iw ouo 

oloi'l rodo. 

Prescot WiriiiK Systtmi. t)n int.orior 
wirinq ny itiuii di iliin'u«i*hi'd by Urn 
U'lo of I'lroular li'»wl 'iln*atho<l twin 
oablo with wiroM of I ) opotiori. 
Preselector (m Autoiiiain’'l’olophnny). 


'riio statiuiM'iit 
iMirnMit. of a «mui- 
Miat<'nal lu pro- 
l*r» jio\v<»r of tho 


[Pre 

A Selector to connect the calling sub- 
HorilH'r’rt lino to a vacant selector 
by which tho connection to the 
required line is made through fur- 
tlior Holocting apparatus. (Also 
called Subaci^ers Rotary Line 
Switch, or Hiiuply Line Smtoh.) 

Press, Lead. Soo Lqad-Pbess. 
Pressboard. See Pbess-Spauk. 
Press-Button. Boo PiJSu-Bua:TON. 
Pressel Switch. Bt*(i J'endant Switch. 
Press-Spahn. A homogeneous fibrous 
iiiatorial made from wood pulp, 
with a glossy surface, used in thin 
shoots as an insulating matexial 
and less liable to retain moisture 
than i>apor or cardboai’d. A similar 
material is called Presa-Board or 
Puller- Board. 

Pressure. An exprossion often used 
induHtrially for Difference of Poten- 
tial, Electromotive Force, or Voltage. 
Pressure : Critical, Extra-High, High, 
Low, and Medium. Boo OamoAL 
l*RM.ssuuK, Extra-High Pressures, 
<*tc. 

Pressure Cable. B«»o Oas Pressure 
(’aiu.k. 

Pressure Circuit. Beo Voltage 

(’IKIUIIT. 

Pressure Coil. A coil, os in arc lamp 
regulating apparatus, oonnootod 
aoroHH tl\o circuit, to bo traversed 
by a ournmt proportional to the 
vliltago. Cf. (luuRENT Coil, and 
H<u» Preaaurc Circuit. 

Pressure Controller. A d<w'ie(' for 
i-auriuig l.lio output voMago of a 
IrauHfonnor to iiK-n'iwi' as tho load 
I’iHc:-'.) oouHiHting of two roaciioi*H, t>no 
wilh an air gap in itw coro ami tho 
otluT with a HJil-uratod core <Min- 
iMM-b'd in H(M’ioH bolween tho <'Uil 
lorminalH and a lapping, tho 
output volt.ago lining taken from 
the point lu'tweon them. 

Pressuro Drop, ^'eo INiti'INtialDrop. 
Pressure Regulation. B«'o Voltage 

ItKUUIiATION. 

Pressure Transformer- B<'o Poten- 
tial 'rRANHl''t>RMKR. 

Pressure Winding. Boo JhiicssuRB 

('IIUMMT. 

Pressuro Wire. A wiro making a con- 
noetion to a proHHuro coil, circuit, 
or winding. , .. 

Preventive Coil. A Hinall choking coil 
(MmiU'ctod between two parts of 

2HI 
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the moving contact in a multiple 
contact switch, connected to tap- 
pings of a transformer ; to avoid 
Bhortcirouiting the individual coils 
when passing from one step to 
another. 

Preventive Leads. Connections be- 
tween armature coils and com- 
mutator segments in single -phase 
commutator motors, of high resist- 
ance, to limit the short-circuit 
cuiTent when a brush is passing 
over two segments under bad 
conditions of commutation. See 
Preventive Resistance (2). 

Preventive Resistance, (l) A resist- 
ance placed between two halves of 
the moving contact of a multiple 
contact switch, such as an accumu- 
lator regulating switch, to prevent 
short-circuiting individual cells, 
etc., when moving from one contact 
to the next. Cf . Preventive Com. 
(2) A resistance in a preventive lead 
in an alternating current motor. 

Price’s Qnard Wire. A device used in 
insulation tests of cables in tanks, 
etc., to avoid the leakage current 
across the surface between the 
exposed ends of the conductor 
being added to the leakage current 
through the insulation ; consisting 
of a wire wrapped round the insula- 
tion at both ends and connected 
to the testing circuit, so that there 
is no difference of potential between 
the end of the conductor and the 
point over the insulation where the 
guard wh*e is attached. 

Prhnary. Abbreviation often used 
for the Primary Windiv^ of a 
transformer. 

Primary Battery. More than one 
Primary Cell connected together. 

Primary Cell. A cell consisting of 
electrodes in an electrolyte which 
gives an electromotive force, and 
can maintain a current owing to 
irreversible chemical action within 
the cell. The energy is derived 
from the gradual chemical change 
or consumption of the material of 
the electrodes. Cf. Secondary 
CEiiii. See Voltaic Cell. 

Primary Cirenit. The circuit including 
the primary winding of a trans- 
former. Cf. Secondary Cirouit. 
Primary Clock. The principal or 
Master Clock, in a system of 


electrical time servico, which con- 
trols the current iiiipulH«w tictimting 
the clock dials throughout the 
system. 

Primary Coil. The whole or part of 
the Primary Windiny of a Trans^ 
former. 

Primary Current. Tho curr<'nt in tlm 
Primary Windiny Transformer, 
Induction Coil, etc. 

Primary Electrons. An (^xpresHion 
somotimoH iwocl for the main Htrearn 
of electrons emittinl by the (iutluxlo 
of a thorrnionie valve iih diritinct 
from so-callefl Secondary Electrons, 
which may he detac.lKMi from tho 
plato by th(» bomhardnuxit of the 
primary eloctroiiM. 

Primary Luminons Standard. A 

standard of lumineiiH intensity 
(candle-power) constriK^ti'd in ac- 
cordance with a n-cegnised spoci- 
fication. 

Primary Standard. A Standard iigrrx'd 
upon as xH-^pinHixiting some unit, 
carefully preservi'd at a National 
or International Lal)oratory, etc. 
Cf. Secondary Stand aud. 

Primary Voltage. The voli^igi* at tho 
terminals of tho primary winding 
of a transformer, which may 
higher or lower than the seciondary 
voltage, according to wln'ther tlio 
transfomior is shipping down or up 
in voltage. 

Primary Winding. The winding of n 
transformer which is c(>nneot.ed to 
tho source of supply irr(‘Hpectiv<* of 
whether tlio v<iltago in it is higli<«r 
or lower than that of tho Secondary 
Wuuiing, 

Prime Conductor, The insulated 
conductor in a frictional oloctrio 
machine to which tlm (iollectf»rs 
deliver the charge from the nihhed 
cylinder, plahi, forming tho 

main t(‘rminal of the maehiiie. 

Printing Multiplex (Telegra] )h ) System. 
A Multiplex syshmi appli<'(l U> a 
Type Printing Telegraph System, 
such OH tho i7ai£f^^Hysl<*m. Spekmi 
of as double, trebk', qiiadrunlo, 
quintuple, or sextuple, aeconling 
as 2, 3, 4, 5, or 6 waj^ ar<i provided 
for. Cf. Morse Multiplex Sys- 
tem. 

Printer, Start-Stop, See Start- 
Stop Printer. 
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Piintinff TeleRtaph. Stw Type ] 

PuiNTINCl 'rm.KUIlAPH, TEI 4 BTYPB, 

Pxintliiff Telopraph : Baudot, Greed, 
Hnglios, Hurray, luul Steljeg. Soo 
lUiii>oT 1‘uisTiNti TKi.i':uuAPn, 
Ckkku PmNTiNu TuM'UJiiArii, oto. 

Printometor. An nt tnrlinmnt. U> a 
HUjiply »ni't«'r wliifli ro<*.ur«lH th« 
maxn’iium <'vory Imlf-liour 

ifi prmt I'tl liirurt's. 

Prismatic Compass. A i)ortjil)lo mag- 
<!< nil puss uith piv«>t.(*<l noodlo 
ami a houIo uf ilngnsw round tho 
iusido of Iho oivsi*, l»y which 
iHmriiH'u of any nUjocl can i:>o 
iaio'U i»y prisniatu*. Higlit*i, which 
cnahlo t ho oliji rt. and tlu' noalo io 

lio soon .it- ( lio s 4 iino litin^ 

Private Branch Exchontce Final Selec- 
tor. A Moli'iMur at a ]»pivato 
autoiuatic branoh oxchungo which 
acts as a litial soioc.t.or an<l also 
iiiuls a viu'ant. lino. 

Programme Circuit. A Tdfpliom\ 
(Urcuit M|M'<Mully huhincod t.<» bo 
al)lo to «h al with a largor range of 
fnspionoirH th.'ii (liat v<'<(uirc<i for 
or«lu»av.\ no us to lio uhc<1 

fur tlio t ranniniiision <»f tmisical 
|)r<tgramm('!i over long diHUiuoos 
for hivuuh'nj.tiiig purpose's. 
Progressive Scanning (in Tekriaion). 

A HVittciii of Si'aiinituj in vvlih'h | 
ooiil ipnoii I liiM*;* of tlio liidil iiro 
t.ovoro*l i iiH'O'.uvoly in onh^r. Of. 
Inti: III. \ oK.n Sonnmnii. 

Projected Scale Instruments. 

init ni wbndi tlio 

{III ,it ion of tho moviiij' port is inado 
viiohlo l»y ojiiiciii jirojoi'titiii on a 

r.opH'M. 

Projector. (l) An ajiparat-UH c.on- 
taiiuiig an aro or ot.lmr I'loctrio 
!ami> and a luotoiii of inirroi-H or 
lointM hy '' ln«'ii ao niucli iw ixismhlo 
of tho ro'.ht 10 conoontratod into a 
boiun in tlio roipnnMl diewtion, 
(Mtlicr for looiili .Mil illiiininutiou, ivw 
in a S*'ttri'hli\ihl pnijootor, for 
Ktago or ili'ci iralivt' lighting, or, in 
conjunction witli a uuit-iihlo optical 
Hystinii, for tlirowin>' imugoa on a 
HcTcon ai in a cini'maloj'rajdi pro- 
jector, or in tho riwo of onhiiary 
liMitorii .didos, (li) A loud «|MMvkiiig 
Udcjdioiio roi'oivor with horn hir 
{m»joctni;r the aounil chioily in ouo 
din«’t.n*n. 


Projector Lamp. An eieotrio lamp 
arranged to give a powerful light 
chiefly in one diieotion, from as 
small a luminous source as possible 
for UHO in a Projector, In the case 
of an arc lamp, having the crater 
tu) \inobstruoted as possible on the 
side facing tho mirror or lens, aud 
with the regulating mechanism, so 
arranged that the feeding of the 
carbons does not alter the position 
of tho arc, whether tho food is by 
hand or automatic, and provided 
with oonvoniont moans for adjust- 
ing tho longitudinal and transverse 
misiiion of tho arc. In tho case of 
rrojector- Type Filamertt LempSt 
with the filament so disposed that 
it forms as small a light source as 
puHHiblis. See Foods Lamp. 
Projector-Type Pilaznent Lamp, See 
Pjiojkctor Lamp. 

I Prolongation. Tho oontlnuanoe of a 

i telegraph signal current after the 
Houruo of o.m.f. has been dis- 
oonnootod from the line by the 
gradual discharge of the oondenser 
fonnod by the capacity of the line, 
or tho continuance of a current in 
an inductive circuit after the e.m.f. 
huH oeoHcd. 

Proofed Tape. Cotton cloth, im- 
prognntod with india-rubber, for 
iUHUlating purpoaoH. 

Proot-Flane, A small piece of con- 
ducting material inoomtod on a 
highly insulating handle, for receiv- 
ing a samplo of tho charge of a 
bcnly with which it is brought in 
contact, in order to ascertain 
whether tho charge is positive or 
nogativo, hy moans of an olootro- 
Hiuipe. 

Prool-Plane, Magnetic. Soe Mao- 

NKTld IMlDOF-ri.ANE. 

Propagation. 'Em “ ])r<ipagation *’ of 
a curri'ut along a conductor dow 
not moan t.lio flow of tho current in 
tho ordinary sonso, but is an 
expriWHion used to signify the 
travel of euiront waves disturb- 
an(M*H <»r changos in value along it. 
In tho ciUMi <*f simple wires or 
cables of inoderato longth this is 
prjveti cully iiiHtaritanocuH, hut in 
Huhiiiarine ciihlos of oonaiderablo 
length, the time of propagation 

1 retW'hoH appreciable values depend- 
ing on thi» constants of the line. 
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i .0 . its Octpacitance^ Inductance^ Con- 
ductance, and Leakance. 

Propagation Constant. A quantity on 
which the rat© of propagation of 
waves in a particular circuit 
depends, equal to 
^{S + jpO) where B, L, S and C 
are respectively the resistance, 
inductance, dielectric conductance, 
and capacitance per mile, in the 
units, and p is the pulsation. 
It is often written Cf. + where 
a is the AUenuation Constant and B 
the Wave Length Constant of the 
line. 

Propagation Distance or Length. The 
distance of a point on a cable or 
linfl from the source of the e.m.f. 
multiplied by the Propagation Con. 
stant of the circuit. 

Proportional Coils. The resistance 
coils in the Baiio Arms of a 
Wheatstone^s Bridge. 

Propnltion ol Ships, ©to. (Electrical). 
Propulsion of vessels in which the 
propellers are driven by electric 
motors directly coupled to their 
shafts, whether the current there- 
for is obtained from accumulators 
carried on board or by generators 
on board driven by the main 
steam or internal combustion 
engines, or turbines. A variable 
speed ratio is thus possible which 
enables both the engines or tur- 
bines and the propellers to be run 
at their most economical speed 
in aJl circumstances. 

Prosoeninm Lights. Bows of incan- 
descent lamps for stage lighting 
placed round the back of the 
proscenium arch. See Stags 
Lighting. 

Prospecting (Electrical). Investiga- 
tion regaling the presence of 
metaliferous ores, etc., oy measure- 
ment of ground resistivity. 
Protected Oat-Oat or Fose. A fuse 
so shielded as to protect the opera- 
tor from injury in the event of 
blowing on replacement. 

Protected Motor. A motor with end 
shields affording mechanical pro- 
tection to the armature, commu- 
tator, etc., but with sufficient 
apertures to allow for efficient 
natural ventilation. 

Protected Switchgear. Switchgear 


with the live parts shielded from 
accidental contact with porsons. 

Protection Cap. Suo FniNDuic. 

Protection : Cathodic, Feeder, Flange, 
Gaoze, Labyrinth, Lightning, Plate, 
and Tabolar. Uatjkjuuj Pito- 

TEOTION, FiSIflDIfiJt PjtOTWtJTlON, 
etc. 

Protective Device. Sec PnoTKOTivn 
OSAB, BlOIiAY, etc. 

Protective Device: Bnohholz, Over- 
voltage, and Transient. boo 

BuOHIIOLZ PHOTiadTlVljJ OWVICH, 
OVJfiRVOLTAOIi! L*ROTl!!OTlVli: Dk- 

VIOB, etc. 

Protective Gear. All the apparatus 
connected with a system of pro- 
tection of generating plant, mains, 
etc., from injury due to lieavy 
short-circuit cui’rents by auto- 
matically opening the circuit at an 
appropriate point on the occiirrtmce 
of abnormal conditions. 

Protective Belay. A relay for actuat- 
ing the trip gear of a circuit 
breaker upon the ocourronoo of 
abnormal conditions, such an ov('r- 
loads, reverse currents, tu* the 
dropping of a ourront below a pre- 
determined rniuiinuin value, made 
to operate either as instantaneously 
as possible or after the abnormal 
condition has inirsistod for n. fixed 
time or a period depending upon 
its severity. 

Protective Sheath. See Earth 
Shield. 

Protective Spark Gap. A spark gup 
in parallel with the terminals <if a 
piece of electrical apparatus to 
protect it from excess prosHunj by 
allowing a spark to pass as noon as 
a certain pressure is reached. Also 
called Safety Cap. 

Protective System. A syHtoin of 
auxiliary apparatus in gcumrating 
stations, distribution not works, 
substations, etc., which oiisuros 
that the circuit is automatically 
broken on the occurrenoo of ab- 
normal conditions which, if allowcfd 
to persist, would produce claiuage 
by excessive currents or pi’cssurtis 
in the apparatus, cables, etc., (uthor 
simply by the action of or by 

the opening of circuit-bronkors, 
sometimes through the medium of 
relays through which ourr<»nts are 
caused to flow wlioii a balance duo 
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to normal conditions is upsot by a 
fault or otherwise. 

Protective System : Beard, Biased 
Diflerentisd, Bowden-Thomson, 
Bucbliolz, Core-Balanoe, Discrim- 
inating, Duplex, Ferranti-Hawkins, 
Howard, Interlock, Leakage, Merz- 
Hunter, Merz-Price, Mid-Point, 
Ratio-Balance, Self-Balancing, 
Split-Conductor, Split-Pilot, Trans- 
lay, O'lut Whittaker. Bioaud 

PttDTKcJTivK System, IIiaskjd Dip- 

FEKICNTIAI^ PitOTJfiOTIVK SYSTEM, 
otc. 

Protector. A lightning armstor, fuse, 
or b()th coniliinod, for a tolophone 
circuit . 

Protector Springs. Tho spring clip 
contuotH holding a }{eat Coil or 
other Protector in a tolophone 
oxohango . 

Proton. Tho sinalloHt quantity of 
positive oloctrioity that is at 
pn'sent known to be able to exist 
in a stat^o ; lu'iiig that carried 
by the miohnis of a hydrogen atom ; 
forming a unit of positive elec- 
tricity in th<» same senso that an 
Electron is of TU'gativo <»lootrioity. 
According to th(< Nuclear Theory 
of tho construction o[ th(» atom the 
nucUuis of t<h<t atom oontauis one 
or iiion^ prot.ons, oacli liaviiig a 
mass about l,H<i0 lim(>s that of an 
<dooii‘oii, i.<». alxuit 1-00 hr* 
gramme, Homot.irnoH associaied 
with a limitcid number of electrons, 
fiurrouiulod at a distaiieo of 
about ltr**<mi. by a uuudier of 
“saiellito** oU'clroiw moving in 
orbits. 

Pseudo-Dielectric. A subs i unco such 
as glass, containing in its liquid 
Htato a largo numlx r of freo ions, 
l.ho lack of <'oiuluc.tivity of the 
Holid boiiig due not to tlio absenco 
of tho ions but to Ihoir lack of 
mobility. 

Psi(T). S,\' 1 1 1 1 H ) I for Nlecfnmla/ir Fhi.r. 

Psycho-G^vanic Phenomenon or 
Psycho-Galvanic Reflex. Alteration 
of (d<x‘.tri<‘al eorislunts cif parts of 
tho body, such as a fall in rtfsistanco 
of till' skin, uinUu’ tho iuihienco f>f 
mental oxeil<*m<»nl. 

PuiSSancegraphe. A variety of the 
OntUujraph f<»r triwing curvos of 
fnfitantai ieou.fi Power in an allor- 
iiating <nirr<'rit circuit in which a 


form of wattmeter replaces the 
ammeter or voltmeter. 

Pnll : Magnetic and Unbalanced Mag- 
netic. See Magnetic Pull and 
Unbalanced Magnetic Pull. 

Palled Coils. Armature Coils wound 
with parallel sides close together 
and afterwards pulled out into the 
usual diamond form. 

Pull-Out Tor(iae. The value of the 
overload torque at which an induc- 
tion motor “pulls out ** or falls out 
of synchronism. 

Pnll Switch. See Ceiling Switch. 
Pnlsatanoe. See Pulsation (1). 
Pulsating Gnnent. A current which 
rises and falls in regular waves 
equivalent to an alternating cur- 
ront superposed on a steady direct 
current ; usually including only 
cases where the direct component 
is large enough for the current 
always to be unidirectional but 
Homotimctt including alternating 
currents with greater waves in one 
diivction than in the other. 

Pnlaating Flux. Magnetic flux rising 
and falling in value regularly, due, 
for example, to periodic variations 
in tho reluctance in the magnetic 
circuit of a machine owdng to the 
changes in relative position of the 
teeth, pole pieces, otc. 

Pulsation. (1) An expression some- 
times used for the an^ar velocity 
of tho vector expressing an alter- 
nating current voltage, etc. Equal 
(in radians per second) to 27U 
times the frequency . Usual symbol 
G) (Greek “omega’*), also called 
pulsafa?ice. (2) In the case of a 
varying frequency, or speed, the 
ratio of tho dilToronco between the 
iimximurn and minimum values to 
tho average valu(». 

Pulsation ol Flux. See Pulsating 
Flux. 

Pulse (Klc<itric). Impulse. 

Pump, Motor. See Motor-Pump. 
Pnznp Motor. A motor specially 
designed for driving a pump, such 
as a vortical shaft squirrel cage 
waterproof motor, dirt^ctly coupled 
to a centrifugal pump for lowering 
down a min(» shaft uuring sinking 
operations, etc. Soo Submersible 
Motor, Watertight Motor, etc. 
Pumping Plant (Eloctrio). Pumping 
plant in which tho pumps are 
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driven by eleotrio motors either 
directly coupled, as usually the 
case with centrifugal pumps, or 
through gearing, as is usually the 
case with plunger pumps. Elec* 
trically driven pumps may be con- 
trolled automatically according to 
water-level or pressure. 

Puncher. See Psbfobatob. 

Punchings. Seo Laminations. 

Puncture oi Insolation. The destruc- 
tion of the continuity of insulation 
by a spark discharge through ib. 

Puncture Proof Insulator. An insula- 
tor designed to flash over, without 
damage, ab a lower voltage than 
that which would efUocb puncture 
of the insulating material. 

Puncture Strength. The power of an 
insulator to resist puncture, ex- 
pressed as the maxunmn voltage 
it will stand without breakdown 
per centimetre thickness. 

Pimcture Voltage. The actual voltage 
necessa^ to cause breakdown of a 
given insulator under conditions 
where it Is gradually increased. 

Puncture Voltage Test. A test of an 
Insulator to determine the Punc- 
ture VoUage, Usually conducted 
under oil to enable a voltage higher 
than the spark-over voltage to be 
reached. 

Papin Coil. See Loading Coil. 

Pupinised Cable. A telem'^h or 
telephone cable fitted with JbocKLing 

Papin’s Law. Two telephone linos, 
one with inductance evenly dis- 
tributed and the other with Load- 
ing Ooila at equal intervals, will be 
equivalent for transmission pur- 
poses if half the angle obtained by 
reckoi^g the wave length as 180° 
and dividing it by the number of 
coils per wave length is so small 
that its sine is approximately equal 
to its value in oirculair measure. 
Pure Continuous Waves. Eleotrio 
waves of imvarying amplitude and 
pure sine wave form without 
harmonics. 

Pure Botat^ Magnetic Field. A 

Rotary Field constant in strength 
and an^ar velocity in one plane. 

Pure Solid Carbons. Arc Lamp 
Oarbona of practically pure homo- 
geneous carbon without the addi- 
tion of chemical substances. 


Push : Bell, Pear, Pendant, and 
Suspension. ISoo Bell Posu, 
Pear Posh, otc. 

Push Button. An appliance for 
closing a circuit carrying a small 
current by pressure on a small 
button or plunger, arranged to 
break the circuit when released, 
used for ringing elootrio boils (see 
Bell Push) and fur aotuating 
control circuits, e.g. for tripping 
oircuib-breakers, sbartors, etc. 

Push Button Control. A control of 
motors, etc., by starters put in 
action through rolays, etc., by 
auxiliary circuits closed by push 
buttons, e.g. in rotary printing 
presses where it is required to 
control the movement of t^ 
machine from various points. 

Push Button Lilt Control. The con- 
trol of a lift through Piuh Buttona, 
so that pressure on a button at 
a landing causes the car tu come 
to aud stop at that landing, and 
pressure on a button in the oar 
causes it to go to and stop at any 
landing chosen, with various forms 
of safety and emergoney dovicv^. 
See also Automatic and Semi- 
Automatio Lib’T Control. 

Push Button Switch. A switch opened 
and closed respectively by pressure 
on one or other of two buttons or 
plungers, or by repeated pressure 
on a single button. 

Push-Pull, Quiescent. See Quies- 
cent Push-Pull. 

Push-Pull Microphone. See Dieeeb- 
ential Miobophone. 

Push-Pull System of Amplification. 
An arrangement of the lost stage 
of a low frequency amplifier in 
which two valves are used with 
both their grid aud plato circuits 
connected as in a three-wire 
system, in oppusito directions to 
tappings on the input and output 
transformers respectively. 

“ P ” Wire. The wire wliich controls 
the holding and releasing gear in 
automatic tolophono oquipinont. 

Pyr. A unit of luminous intensity, 
proposed in 1898 by a Congress at 
t^neva, and equal to one -tenth of 
the Violle Standard, 

Pyranol. A synthetic organic non- 
infiammable, non-explosive insu- 
lating and cooling medimu. 
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do Heating. A method of | 
inj; higher flame tempera- 
thau ordinarily produced by 
)pIication of an electrio arc 
fuel iii>z5clo. 

ctricity. Tho prop«u't.y of 
i crystalri of btjooniing oloo- 
at upposito oikIh of their axes 
loatoil or cooled. See Anal- 
niicl Antilogous FoLica. 
ctric Crystals. Crystals, such 
innalino, which exhibit the 
noiia of I’Yiio.ELEOTaioiTY. 

netio Generator. Soe 
[O-Maonktiu Gjunurator. 
jr (Elootrio). An instm- 
for iiioasiiring high temper- 


atures by electrical means, e.g. 
by the variation of the resist- 
ance of a body exposed to the 
temperature or by the electro- 
motive force given by a Thermo^ 
Couple. 

Pyrometer : Disappearing Filament, 
Monochromatic, Optical, Optico- 
Magnetic, Radiation, Thermo-Elec- 
tric, and Resistance. See Dis- 
APiMfiAttiNa Filament Pyrometbb, 
Monoojiromatio Pybometbb, 
otc. 

Pyr on Detector. A Crystal Detector 
consisting of a contact between 
iron pyrites and a copper or other 
metallic point. 
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Q. Symbol for Quantity oj Electricity 
and Unit Charge. 

'*Q. and I.** Detector. An old name 
for a form of Linemen^ a Detector 
with two separate coils, one of low 
and the other of high resistance, for 
estimation of current and voltage, 
or, as they were formerly called, 
“ quantity ’* and “intensity ’* re- 
spectively. 

Q^.S.“ Units. A name sometimes 
given to the Practical Electrical 
Units because they are based on 
the quadrant ; the ten to the 
eleventh part of the gramme and 
the second. 

Quad. A group of four conductors 
s^metrioally placed, complete 
with their insulation, in a telephone 
cable. 

Quad Cable. A telephone cable which 
contains a number of Quad Cores. 

Quadrant. A term used at one time 
for the, unit of Inductance, now 
called the Henry. Inductance has 
the same dimensions as length, and 
this unit is equivalent to 10^ cm., 
which is approximately the length 
of one quadrant of the earth. 

Quadrant Eleotrometei. A sensitive 
form of electrometer in which a 
suspended flat metal “Needle ” is 
free to swing within a fixed system 
counting of a flat cylindrical box 
divided into four quadrants, with 
each opposite pair connected but 
insulated from the other pair. If 
the pairs of quadrants are sub- 
jected to a difference of potential, 
then the needle (if highly charged) 
will be attracted into one and 
repelled out of the other. See also 
HsTEnosTATio and Idiostatio 
Methods and Replenished. 
Quadranial Deviation or Error. (1) 
The effect on a ship’s magnetic 
compass of the magnetisation in- 
duced by the earth field in the iron 
or st^l hull of the ship, which is a 
maximum when the vessel is point- 
ing N.E., S.E., S.W., or N.W., but 
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zero when pointing N., S., E., or W. 
Corroctod by placing soft iron 
spheres one on ea(!h Hi<lo of the 
compass, couniorbulaiuniig the 
effect the inagnoilHin indiu^ed 
by the earth’s field, \vhi(di is 
also a maximum in each of the 
four quadrants. Cf. Skmioiuoulae, 
Heeling, and Cargo Ekkors. (2) 
A similar error in wirohiss din^clion 
finders on oeruplanoH <luo to the 
reaction of induced oscsillntions on 
the metal work of the fuselage. 

Quadrature. Two periodic (inantitios, 
such os an altornatiiig (‘.iirrent or 
voltage, are said to bo m “ (pia<lra- 
ture” whoii tlio pliase angle 
between thorn is 90®. This is known 
as “Time Quadrature.’* 'J’ho 
expression is also list'd of two 
points on an armatuin winding 
which are spuot'd 90 Electrical 
Degrees apart, this is known as 
“Space Quadrature.’’ 

Quadrature Component (of Curri'iit, 
Voltage, etc.). Soo Kkactive 
Cubrent, Voltage, I'tc. 

Quadripole. Any pirco of apparatus 
or part of a circuit having a pair 
of input torminals and a pair of 
output tcirminals, usually limit'd 
to a “ Passive Quadripole,'** con- 
taining no inktrnal source of 
e.m.f., o.g. one unit of n Filter. 

Quadripolar. With four ]»«)lrs. (’f. 

Bipolau and Multii’olar. 

Quadrode. Soo Tetrode. 

Quadruple Phantom Circuit. A 
sufwrposed circuit each sidi' of 
which consists of the eiglit <*oii. 
ductors of a Ihmhlc /*han/oin 
Circuit in juirallnl. 

Quadruplez (Ti'lcgraph) System. A 
telegraph R3^tcm in which Duplex 
and Diplex working are so com- 
bined that four xuesHages, two in 
each direction, can be sent simul- 
taneously over a singk’i lino. Cf. 
Multiplex. 

Qualimeter. Soo Fenetbometeu. 
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Quality “X" Rays), gee Hasc 
“X” Rays. 

Quantity ot Electricity. (1) In 
^lectroataticn, tho amount of a 
ohargf^t inoiwurod in units, such 
that qunntitios placed unit 

Uistancos apart ropol each oihor 
with unit force. (2) In olootrio 
ourrontH, tho ninount of oloctricity 
that throufjjh a circuit in a 

given time to -which tho amount of 
Bsubfittwicc dopoHitod in an Electro- 
lytic Cell irt proportional, ineaaurod 
in Ooulomhsi i.e. tho quantity of 
electricity which han ])asHod wlion 
1 ainp‘ir<i h«hS flowod for I second, 
i.o. it)”’- C.d.S. olootroinagnofcic 
unit. Hynihol : Q. 

Quantity of Light. 'l'Ii<« liiu' integral 
<if Luminous h'lu.v. Syinhol : L. 

Quantity of Uagnetiam. dee Polb 

STKlflNUTn. 

Quantometer. A form of Ballistic 
Oalvanometer in which tho Hwing 
of tii« moving coil HysU^m is 
approximahdy proportional to the 
quantity of <*loclricity that has 
poHflcd through it ; used for inag> 
notio testing, etc., e.g. in tho 
Flujsmctvr,, 

Quantum Limit. 'Pho short <*Ht wave 
IcMiglh in an “X”-K.ay Hpeetriim, 
o<»rr(*H|)on<liiig (o the luaxiituun 
v<illage hetwei'M the ('IcclrodoK of 
l,ho tnhe producing the rays. 

Quantum Theory (IMiun*k*H). A 
theory <’f Ihuliation acconling to 
which lit omit*, rn-diution can only 
tiilc<^ place III ('('rtaiii fi?cc(l units or 
hlocks, the size of which is pro- 
portional t<» tho freipiency of tho 
o.scillatioiis. 'Plius, Bhinvk^s Quan- 
tum of energy e hn (where n is 
tlic freipiency) <ir hjT (when* T is 
the periedie (itiH*) h is Uiiewii iiiS 
l^lanck'u Cnnsfafit aiul has tho 
di tiK'iisioii of iTK'rgy X time or 
'‘action.” Ai'cerding t<» Hohr’s 
view of the atom, such “ipianta” 
of eiuwgy an» riwhati'd \vh<*u elec- 
trons in an atein pass from one 
st till' t e liridt'lMU'. Kee also ihlOTON. 

Quartar-PhaSft. An expressiou sonio- 
tirncs used fer Ttro. l*h<isr.. 
Quarter Wave-Length Aerial. An 

iU'i-ial Imviiig an cfTi'clive height 
<ujual to a <(uart<‘r of the wiive- 
If^ngtii to he rii(Ii(it<'(i. (-f. Half 
AVK - 1 .1 K NOTH A Kill A h. 


QuMter-Wave Transmission. Lone 
distance alternating current trans- 
mission in which line losses and 
pressure drop are lessened by 
arranging the natural period of 
oscillation of the line to be equal 
to four times the frequency, so 
that resonance is produced. ' Cf. 
Haxf-Wavb Transmission. 

Quartz Lamp. A Mercury Va^ow 
Lamp in a container or tube of 
quartz instead of glass. This 
enables increased current densities 
to Iw oinployed. It is also more 
transparent to ultra-violet rays, 

Qna]^ Oscillator. A Quartz (or 
Piczo-Electric) Resonator connected 
botweiin the grid and one of the 
other terminals of a thermionic 
valyo, and producing continuous 
OHoillations when the circuit oon- 
stauts arc suitable. Used for fre- 
quency control of transmitting 
stations and for standardising 
wavomoterH. 

Quartz Resonator. See Piezo-Eudo- 

TRIO RzSONATOa. 

Quartzolite Heating Elements. Heat- 
ing resistances composed of coiled 
wire enclosed in quartz tubes 
which can be run at a bright red 
heat. 

Qnaid-Arc Welding. The name gi-ven 
to a syHtem of arc welding in which 
covered iron olootrodes aro used ; 
tho covering material protecting 
tho inohAJii motal which is being 
deposited on the work from the 
electrode from oxidation by the 
formation of a slag. The cover 
consistH of an asbestos yam im- 
pn'gnutod with a fluxing compound 
woiuid on the oleotroilo. 

Quenched Arc Circuit-Breaker. An 
oil eircult-bi’eaker witJi th<» moving 
contact in tho form of a rod, 
HurroiindiMl by a sorios of lioavy 
metal riiign thniugii which it is 
withdrawn. M’ho arc is quenched 
hy rapid witlidmwal of heat 
ctiuHing (lo-ioniHation and is to 
Honio (‘xt'cnt. Htal)i lined by the 
prcHeiiee of the mugiiotic material 
of tlio rings. 

Quenched Spark. A spark in a 
wircli'HH traiinmitting circuit on 
the Spark SynUun which is offi'c- 
tivoly do ioniHotJ to prevent the 
gap remaining conductivo after 
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the actual spark has passed, so 
that only a few sharply defined 
oscillations take place. 

Quenched Spark Gup. A spark 
gap arranged to give a Quenched 
Spark. 

Quenched Spark System ot Wireless 

Tele^nphy. See Quenched Spare. 

Quick Break Fuse. A Fuse arranged 
to ensure rapid breaking of the 
circuit when the fuse wire melts, by 
the ends being quickly drawn away 
by a weight or otherwise. 

Quick Bre^ Switch. A switch pro- 
vided with special arrangements to 
ensure the rapid separation of the 
contacts irrespectively of rate at 
which the handle is moved, to 
prevent possibility of persistence 
of an arc ; often by means of 
auxiliary contacts which are pulled 
away by a spring after the main 
contacts have separated. 

Quick Make-and-Break Switch. A 
switch in which the act of closing, 
as well as opening, is assisted by 
springs, and is independent of 
the rate at which the handle is 
moved. 

Quiescent Carrier Telephony. A 

system of wireless tehiphony in 
which the carrier wave is suppressed 


when transmission is not actually 
taking place. 

Quiescent Push-Pull. An arrange- 
ment of a final amplification stage 
in a wireless receiver with tlui two 
output valvos arranged on one 
transformer in Push-Pull coniioe- 
tion and so counoc.l.o<L that prac- 
tically no current flows wlieii a 
signal is not being received. The 
two sets of elcet-re(lt‘H ar<» soiiu^- 
times placed in one htilh. 

Quiet Automatic Volume Control. 
See Delayed Automatiu Volume 
Control. 

Quiet Tuning. Auteniatie iHuluctieiL 
of or “Muting” of (uitpiit el' a 
wiroloRB rtuwdver at all tiiiws 
except when accurat<ily tiiiuul t.e 
an incoming carrier wtivt'. 

Qnill Drive. A inoihed of drive soiiio- 
times adopted on (de<‘t.ric locomo- 
tivos, etc., in which fre(«loiu of 
movoniont botwoeii an unspriuig 
shaft and the arinaf.ui'e of a motor 
mounted on the main frame is 
secured by building thf* latter on a 
hollow sloove or “ quill ” surrouml- 
ing the driven shaft and aitachttd 
thereto by springs. tU*. Inde- 
PENDENT Axle Diiive, 

Quintode. See I^entode. 
Quotient-Meter. IIatiometeh (2). 
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K. Symbol for lif'Hutance. 

** R6 ” Automatic Telephone System. 
A HypiltMn tMMployiMl ill Knuifu for 
provincijil <*x<-Iuiiij4oh, <!li!ii*:».t‘Lor- 
iHcd by Mi<t usr of common iioiiti-ol 
cii'ciiilH iiml siiijj:!*' motion .s<‘loct<orH. 

Ra c in g (of n Motor). Tho incroivsit of 
up(>o(b Hoinotiinos to a dangorouH 
extent, m tho cumo of a iiieriM 
Motor wluni tho loud is thrown off, 
owing to thi» vvoukoiung of tho field. 

Rack Railway (Kloctric). A mountain 
railway whom tho griuliont iu too 
stiutp for th(t lulhoHion of Hinooth 
tymei whi'ols on an ordinary track 
to bo rolled on, and an extra 
toothful rail or “ Hack ” in UHod, 
into uhich a pinion on tho lonoino- 
tivo or motor car goarn. Tho ahaft 
of this pinion ih flrivon through 
further gf'aring by ou« or mom 
oluotrif! inolor.H. In many Huoh caHfta 
throe -{>bai-io indiiotion motora am 
uaod to obtain 1.b<' advantagiss of 
livyt'Htratur lirakinq when travffi- 
ling <lown hdl. (!f. Kuniuulah 
Hau.way. 

Radial Brush Holder. A Uruah U older 
in which I In* direcithin of prcaaiii’e 
of till* briisli is niflial to tliff com- 
miilii.|.or, aiiitablf’ for l•<*vcr.^iblo 
muciiiiK'N. (T. 'I'uAii.iNfi ami 
Hi<:\i”riov IliM'sii IIoi.dkijs. 

Radial Commutator. A commutator 
in wbicli the attgiiiontH a‘i arrarignfl 
radially iiiai(*a«l of to form a 
oylindor, a«» that tho bruaboa boar 
U})on tho aurfaco of a <liao ; aoniff- 
tiinoa uaod in anf'cial forma -of 
traction nod or w{i(«rfi axial apaoo 
ia Iiindcd, and in rotary c.onvf'rterH. 

Radial Ducts. Ventilating iluct^ or 
(diannola in an armatun*, oto., 
nirmiiig in a radial dinud.ion. 

Radial Feeder. Se<f iNnKPicNDref^rr 

KicMin-m. 

Radial Slots. Armatum alota, in 
wiiicli tho aidoa itf tho aiota am 
radial iiiatfoid of bmng parallol t-o 
a radiiiM through tho contro lino 
of th(f hlot. 


I Bad 

Radiant Rffleienoy. A torm uaod in 
photonifitry ff>r tlm p<n*cf>ntago of 
tho total (>u(M'gy raibatod liy a 
lumitiuLia sfiuroo foriiiod by that 
within tho viaihlo raugti of tho 
apootrum. 

Radiant Heat. Tnfra-rud Radiation 
from bodioa at tomporatum in- 
aufliciont to uauau viaiblo light 
ray a. 

Radiant Heat Therapy. I'n^atimmi. 
of diaoaao hy nuliation of a wav<f> 
IffUgth hotvvci'n 4000 and 7000 
A. 

Radiant Lamp Heater, 'i'iio form of 
fdfHitrio radiat>or in wJiieli tin* 
heating olomonta conaiat of largo 
carbon (ilamoni ineandt*Rcont lanipa. 

Radiating Oirenit. An oaoillating 
circuit auch aa tho aorial of a 
wimloaa transmitting atatioii, from 
which energy ia Ixdng rmiiated in 
tho form of ISkctric Waves, 
Radiating Surface. A t^irm often uaod 
for tho t(d>iil cooling aurfa<su of an 
nrrnatuns otc., ttxpoaod to tho air, 
but atrictly moaning only that 
portion thoroof from wliich boat in 
riuliatod aa cUatingniahod from that 
from which it la diaainatod by 
convoction or dirocL comluclion. 

Radiation. Tlio tranafor of miorgy 
from a ayat-om by tho aending out of 
wav<<a <if ob'ctrical dint.urbanco 
through tho “AV/irr ” in tho aur- 
rounding apaccs iiie-liidiug tho low 
fmcpioiioy radiation or hUeetrio 
Waves uaoil in windoan l.<4(‘gra|>hy 
and bdephony, tho liiglior fm- 
ipioncy M'avoa or raya known ae 
Itadiant Jfeat or Infra- lied liays^ 
viaiblo nuliation or light raya of 
atill highor frc>(|uoney, inviaibio but 
(dioiniciblly acri-ivo ciiIIimI UUra- 
violet Hays, ami tho oxtromo oaaoa 
of “ A' ” or liontijen Hays aud 
(lamina Hays. Kocont rori<*archoH 
regard radiation aa being of a 
iiatum more allied to tilio luniaaion 
of diacret-o corpiiael<*a oii<low(‘d 
with n f>ro|>oi'ty aimilar to inaaa 
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and known as pJwtona, rather than 
being purely wave motion and 
point to the view that the energy 
of radiation from atoms is supplied 
by the slipping of electrons into 
orbits of less diamotor* and that 
these changes take place suddenly, 
releasing succosaive photons. Set' 
Quantum Thboby, Fluoresobnob, 
Phosphobesobnge, and Luminbs- 

OBNOB. 

Radiation : Charaoteristio, Corptu- 
onlar, Cosmic, Impulse, Penetrat- 
ing, Photic, Secondary, Selective, 
Spontaneous, Temperature, Ultra- 
Gamma, Ultra-Photic,, and Visible. 
Seo Charaotebistio Radiation, 
CoRPUSOULAR Radiation, etc*. Soo 
also references under Rays. 1 

Radiation GoefO^cient. (1) See Emis- 
siviTY. (2) See Radiation Rbsist- 

ANOB. 

Radiation Constant. The product of 
the Radiation Height of an aerial 
system and the Aerial Current. 

Radiation Efficiency. The percentage 
of the energy supplied to an aerial 
which is radiated by it. Sjrmbol 

Radiation Factor. The Radiation Con- 
atani of an aerial syiitem divided 
by the wave-length. Proportional 
to the square root of the power 
radiated. 

Radiation Furnace. A variety of 
Reaiatance Rwmaoe in which the 
resistor, which may be in the form 
of a carbon rod is not in contact 
with the charge and the heat is 
only transferred by radiation. 

Radiation Height. See Epbbotivb 
Height. 

Radiation Pyrometer. A pyrometer 
such as the F6ry Pyrometer, in 
which the temperature of part of a 
furnace, etc., is measured by 
focusing the rays of radiant heat 
from the body on to a thermo - 
junction and ^ding its tempera- 
ture rise from the e.m.f . produced. 
This determines the amount of the 
radiation to the fourth power of 
which the temperature of the 
source is proportional. The gal- 
vanometer to which the therino- 
jimction is connected can thorofore 
bo graduated to read the tempera- 
ture of the source directly in degrees . 
Radiation Resistance. See Abbial 
Radiation Rbsistanob. 


Radiation Thermostat. See Eupa- 

THBOSTAT. 

Radiative Circuit. An Oscillating 
Circuit which is capable of radiat- 
ing energy. 

Radiator (Electric). An apparatus 
for heating rooms, <'tc., by nw-lia- 
tion of heat from a sot of wiivs 
or other conductors hoiih'd (usu- 
ally to incandosconci*) by tlw' 
passage of an oloctric current 
through them. In s<uno of tho 
older forms, tho heating <di'meut 
consists of largo carbon filanuMit 
lamps. In othors it is formed 
by wires of nichromt' or oth'r 
alloy capable of witlistaiuiiiig 
prolonged heating without dutorio- 
ration, mounted in fireclay sup- 

g nrts. Seo also Fire (Edkgtrio). 
f. Convector and J4 ai)io-Con- 

VEOTOB. 

Radiator, Electro-Vapour, and Hot 

Water. Soo Elicotro-Vapour 
Radiator and Hot Water Radi- 
ator. 

Radiator Tube. See Coolidge Radia- 
tor Tube. 

Radio. An expression now used, 
chi^y to refor, oitlior »is a c»»m- 
pleh^ word or its a prolix, to all 
inattc'rs connechxl with wlial. is 
otherwise called Wimlrss Tvlvg- 
raphy or Telcphotvy, but also used 
in connection with the givdug olT 
of other kinds of rays. Soo IIaoio- 
AoTIVITV, RaDIOGIIAIMIV, (•t<‘. 

Radio-Acoustic Position Finding. A 
subaqueous method of sound rang- 
ing in which a charge exploded 
under water is caused to close a 
“wireless** circuit, and th(' disi.ancjo 
from the observing station is cal- 
culated fri>in the time btitwj'en the 
receipt of the sound of tho explosion 
transmitted tlirough tlie water. 
For application of a similar prin- 
oi])lo to soa sounding soe Echo 
Depth Sounder. 

Radio-Active Constant. A eotistant 
for a particular substaiujo or dis- 
integration product upon which iLs 
rate of disintegration d<*p('nds, 
being the value of y in the ('quation 
Af j wliere is tho 

original mass and the niosB t 
seconds afterwards. 

Radio-Active Emanation. A gaseous 
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diHintogration product of a ratlio- 
activo material which producoB a 
radio -a(!Li VO dopoHit upon Holids 
expo.snd to it. 

Eadio-Active Materials. JMat<irialrt 

Huch as mtliutn wlii<i!i show tho 
phi'iiortuma of Radio -Activity, 
Radio-Activity. Tho phonomonu of 
tho giving out of energy i)y cortain 
siihstancoH, such as riuliiiin, duo to 
th(i dotaciiinout of electrons from 
and conrit»qucnt HUccossiv<» inhirual 
ro-arrangoinont of tho atoms, 
causing tho formation of a soritw 
of disintogration products. Moo 
MiflTA.no LON. 

Badio-Beacon. A win'hwH trans- 
mitting station for stunling out 
spociai signals by tho lu»lp of which 
snips or aircraft can localise their 
positions. 

Radio-Beacon, Course Indicating, 
Directive, Equi-signal, Omni, and 
Talking. Siaia (hutasiA Indk'atino 

UADlO-ihAAOON, DlltlAOTIVIA HaOIO- 
hlAAI’UN. 

Radio-Communication. 1'h(« trans- 
mission of signals by means of 
ol(‘ctnc \vav<*s without I'.onduetive 
circuits b(MAV<*en the semlirig and 
n^'eiving statiiins. M<*o W’luiAiitASR 
TlAlilAORAClIV and VVIUIAMAHH 'PlAI.iC- 
nioNV. 

Radio-Compass. Meo W i it ia i. ia h s 

I )lltlA<'T 10 N h'iNDIAU. 

Radio-Convector. An elect ri<*. Iimvter 
for rooms, ol.c., in which the 
lirinciplos of the Radiator and thi« 
(\)Hvt'ctor an' comhinod. 
Radio-Engineering. 'FIs* (>raeti<*nl 
appiK'.ation »»f win'U'ss l.el(*grapliy, 
telephony, ete., on a largo sioilo, 
Radio-Examination of Materials. See 

KaOIO-M ATIAIUOI.OOY. 

Badio-Froqnoncy. A fn'cjiK'iicy mieh 

as ii.'ii'd for oscillations employed 
in \vin'l(*sM triinsiinssion, i.e. «ivor 
10,000 p«'r siMMind, <M»in- 

inonly .'ipoken of in wiroh'ss im 
Jfitjh Rn'quvucy. Cf. Auniti-KiiK- 

t^IIIANI’V. 

Radio-Frcquoucy Amplification. Am 

plilication of \\ir<*l<'ns signals at. (In’ 
freqiu'iicy of till' riM’cived earner 
\vii\i' hornro they are reet.ilied hy 
(he lielector, and not at. I he fre 
(|ii<'iiev of till' miiiliilnl ions. 

Radio-Frequency Transformer. .A 
transformer for radio. frequency 
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ciri’uiis, sncli as a transformer for 
coupling high-fri'quency amplifier 
valv'i's with an air ctii'o. 
Radio-Goniometer. An instrunu'nt 
forming part of a Wirclvtot IHreciwn 
Rituhr^ t'onsisting, in the Bi'Ilini- 
Tosi instrument, of two coils I’ach 
conriecU'd to one of two aerial 
systems phwied at right angles to 
each other. Oiu' of t he coils in tho 
instrument is ti.veil and the other 
can 1 k' turned mt'O any angular 
posit i<»n n’lativ'i'Iy to it, until tho 
signals n«eeived hy the twosootionw 
of tlu' iV'rial I'xaetly halanci'. Tho 
diri’ctiori from which tlu' signals 
come tlien corresponds to the angle 
Ix'tween the two eoils in th<‘ instru- 
ment. In anetliiT sysl^’m the 
lirincijilo of tho cathode ray oscil- 
lograph is ('luploycd, with two sets 
of defh’eting plah'S at right angles. 

Radiogram, (l) Popular term for a 
message iH'ooivi'd hy IFtVr/rss '/'eic- 
yraphy, (2) Kee “a”-Kav Piioto- 
oitAiMi. (,*1) INipiiIar ahhri’viution 
for l< AlMO-t hlAMOCIKINIA. 

Radio-Gramophone. A combined 
<*lectrie gramophone and vvirelesH 
receiving si't.. 

Radiograph. A iiliotograiiU taken by 
y/ays. 

Radiographer. An ex|M'rt in X-Ray 
Rholoijrayhy usually working umh'r 
a Radiolotjifit, 

Radiography, rhetography I >y means 
of “.Y” Ray^i or rays fronl Radio- 
at'tivv vuttcriala. 

Radio-inductive lutorforonce. Inter- 
ference with wiri'li’ss rec('|i(iini iliic 
to iiidiiet ive elTects at. iK’igli hiMiring 
power nr eomiiiiiiiieation eirciiils. 

Radiologist. t>n(< who pnii'liMes (lie 
nil dieal and siirgieiil appliral ions 
of .V Rayti. 

Radiology, 'riie si'M'iice and practice 
of tile nrediK'tiiin uii<l iipplKtatinn 
of “.Y Uaijii. 

Radio-Matorioiogy. 'Flm seience and 
practice of the (’xamimil ion of 
inati'rialM liy moans of “.Y ” Rays, 
o.g. till' disi’overy of hidden crai’ks 
and (law.t, 

Radio-Motallography. Tlie examma- 
tioii of t he crytilaliiii' struct ure and 
other fi'iitiireM of iiietalM iiiid atloy.'i 
hy means of **.Y ” Rays. 

Radioiuotcr. Any in,.lniiiieM(. for (lie 
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measuremezit of radiation, orig- 
inally limited to the Orookea RaM- 
ometer for the frequencies of 
radiant heat and light, consisting 
of a pivoted s^tem cariying light 
vanes enclosed in a high vacuum. 
One side of each vane is blackened 
and its greater absorption causes 
a difierenoe of mechanical pressure 
between the two sides of the vanes, 
resulting in rotation at a speed 
dependent upon the amount of 
ramation falling upon it. 

Badiomiorometer. A very sensitive 
instrument for measuring radiation 
by allowing it to fall upon a thermo, 
junction forming part of the 
moving system of, and connected 
to, the delicate moving coil of a 
^Ivanometer, which is deflected 
by the minute current due to the 
rise of temperature of the junction. 

Ba^ophone, ' Badiophony, etc. See 

WiBEiiESS Telephone. 

Badiophote. A wireless form of the 
TeUphote. 

Badiophotogram. A photograph trans- 
mitted by wireless Photo -TeU^ 
graphy. 

Badiophotography. See Radio- 

PHOTO -TBLEO RAPHY. 

Radio-photo-telegraphy. The wire- 
loss transmission of photographs. 
Soe Vhoto-tblbqraphy. 

Radio-Range. An JEjOvd-sig-nal Radio- 
Beacon for dealing with several 
converging routes. 

Radioscope. An apparatus for pro- 
jecting home talking Aims by 
controlling the synchronisation of 
a home cinema with a gramophone 
at a broadcasting station by 
special signals. 

Radiotelegraphy. See WraELEss 

Telegraphy. 

Radiotelephone and Radiotelephony. 
See WntEiiEss Telephony. 

Ra^o-Therapy. The science and 
practice of the curative application 
of “X Ra^a and other radiations. 

Radio-Transmission. The sending 
out of electric waves for wireless 
signalling, etc., or control. 

Radio-Transmitters. See Wireless 
Transmitter. 

Radiotron. a name sometimes given 
to a Thermionic Valve, particu- 
larly when used as an oscillator. 

Radiovision. Wireless Televiaion, 


Radiovisor. A name adopted for a 
relay worked by LigfU Sensitive 
Oella for such purposes os lighting 
and extinguishing lamps at dusk 
and dawn, automatically, burglar 
alarms and other purposoe. 

Rail : Conductor, Contact, Fourth, 
Live, Side-Contact, Third, Top- 
Conteot, Under-Contact, Under- 
Running. Sou Oonduotor-Rail, 
Contaot-Rail. 

Rail-Bond. A conducting bond be- 
tween lengths of conductor rail or 
track rail. 

Bail-Bond, Chicago, and Plastic. See 
Chicago Rail-Bond, ami Plastic 
Rail-Bond. 

Rail-Bond Tester. A portable ap- 
paratus for indicating the resist- 
ance of a rail joint between two 
contact spikes, applied on either 
side thereof by a fail of potential 
method. 

Rail-less System (of Tmotion). See 
Trolley-Omnibus. 

Railway (Eleotric). A system on 
which trains, cars, etc., are pro-' 
pelled on a railed track by electric 
power. 

Railway : Pnnioular, High Tension 
Direct Current, Raok, Single-Phase, 
Suspended, Three-Phase, Tube, and 
Underslung Monorail. S(m) Puni- 
ouLAR Railway, Kioir 'Pension 
Direct Current Railway, etc. 

Railway Generator, Railway Motor, 

etc. See Traction Generator, etc. 

Railway-Signalling (Electric). Rail- 
way signalling in whicli the signals 
are actuated or controlled wholly 
or partially by electrical moans. 
Seo References under Signal- 
ling. 

Railway-Signalling, Automatic. See 

Automatic Signalling. 

Rail- Wheel Bond Tester. A direct 
reading instrument of the ohm- 
meter type, for indicating the 
resistance between the tyro of a 
wheel and its axle, for use where 
track-circuiting is practised. 

Range (of Armature Windings). 
Windings are said to be Ono Range, 
Two Range, Throe Range, etc.. 
Windings when they have ono, 
two, three, etc., rows of end con- 
neotions behind one another owing 
to the way the conduotors have 
to cross. 
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&ange. Radio tuid Variation. Sim* 

Kanon, iukI Vakiation 

ilAN<JK. 

.anffe Finder, Wireless. Soo VViiiic- 
i.i'jHM I >iui';4‘'rioN Kindku. 
anjre Switch. S( <» 'ruNiNo Swmui. 
nil if (AuI.oiiijiIm* 'rnlrphimy). tSvltc- 
tors, nr(t siikI io Im of (ho first, 

soi'oiul. f'lr.. “ruiili’’ tus 

tlu'y tlm (irst, H<‘<*oatl, olr... 

“f soliM'hoii. 

aphoel Bridge. A form of slUlo-wim 
l>rnlt^‘' f‘M' ojirryiMj' out. loop tosts 
of oin'iiit.s for i<M*alis(i.tion of fiiults ; 

HO arniiu^'d (li.it tlio son.Io of tlio 
hIuIo win* In jj^nuluatoil (o rojwl tin* 
di.stunoo of tho fjMilt. din'otly in 
yuril.^. 

iiaphOllO. All l•\porlmo^tnl loud- 
Hp' iiUin;' (i lophuiio rooi'ivor iiivcm- 
to<l hy I >MllM*Hr 111 IS7U in whirh 
tiio vihriiiion of (ho <li!i.phrii.f.':m 
V. iis I'oiitrolloil l>y vanivtittii.H in (tio 
friction lioi\vt‘oii a rovolviiiy olo.cf ro- 
inai'iiot 14' .sy-ttoin, (‘xi'iIimI l»y llu' 

oiirn'iit, anil an iron lin.iror 

mlihiirr ( hoo'on. 

.te : Discharfce. Soo DisniiAuuK 

Rati-;. 

ted Output, Voltage, Current, oto. 

Pin* tiutftut, VoJtittjt', ot<*„ for 
vhii'li H rnacliitio or ap(airatus is 
li' to wtirU niiflor spi‘i*i(ioil 
■onihl i<‘iv<. 

tiiiiT* I'll*' whii'h a niaohino 

ir nppnraiut r. do iipnoii to I'lirry 
iiuh'i’ ■<p«*«'iliod ooiiiiit ion,*., whtoh 
■nry .i*-oonlinj': to (ho hind of 
fitinp III ipi*' tiori. 

•iiifi; : Continuous. Crane, Ignition, 
ntermittenl. Loud Factor, Normal, 

►no Iltnir. *' < 'ontinoimis Kat- 
so, ( 'u \ m: K \tinij, oto. 
io : Lay, Reiloction, Shunt, Span- 
If.’;, Stability, Tooth, Trumsiuission, 
ransport, and Vollatce. Soo Lav 
\'rn». Ill' l l K< 'in IN IIa'I'io, ota. 
io Arms. Two oontu'iiMU': ann:i 
a \\ httif’.tiou'}; arratif^od 

> that I hi‘ I'l' .i:.liiM04‘!i of whioh t hoy 
ournpii «'*l oan In' viirioil to luivi’ 
o< nf '.ovoriil ti\o4l ratio-, to i«itoh 
hor. Soo rnoi'oirrniN \i. ( 

0-Balazico Protective System. A 

r ilor (M’liti I'livo 'i\.'iti*m III vt'hifdi 

S' titiK* oli'iiM'iit'i of 1)14* ri'inya iini 
■ ritrolh-cl hy tho r4'Uoliuu'4' hot.wooii 
n i.uh at ioii tiiid tiio fault, t.o. 

- tho di .tiun'o away of tho fault. 

2ur) 
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Ratio Error. A lack of constancy 
throufilliout their raiif'c of the 
proportionality botwooii the prim- 
ary and Hocondary voltagos and 
cui'pi iilH in Potential and Current 
Transjortners roHpocd.ivaly ; more 
s<*rioiiH in tho case of tho latter 
than tho former. Of, Piiahui ERaoR. 
Ratio of Transformation. Tiie naio 
hotwi'on the primary and secondary 
v«»llan<*a of a t ran.sformor under 
no-load conditions, 4*r, in the 
case of current traiiH formers, be- 
t\v<*<'n llie primary and secondary 
curn'utH. UHually upjiroximaiely 
4‘<jual to the ratio of tlio number of 
tuniH in tho ])rimary t.o that in the 
Hocondary winding. 

Ratio Test. Accurate inoaHuromeni 
of Ratio of Transformation. 

Ratiometer. (1) An iuHtrumcnt for 
carrying out Ratio Teats of truns 
formerH, in which tho primary and 
Hocondary voltagos aro balanood by 
a roHistanco bridge arrangement. 
(2) An instrument of tho moving 
otiil tyjK) with one moving system 
of (wo coils arranged so that the 
ih'llcction is proportional to tlio 
rat io of l.ho curmnie in tiiem, usod 
in resistance tliermornoii'y, and for 
other puriioses. In another typo 
two fixed coils and a moving iron 
Hysteiii are use<l. Also called 
tjuioTniNT Mktkii. 

Rationalisation (of Ihiits). The altera- 

tioii of Mio “imrat'ionaliHod" sys- 
ti'ins of electrieal and magnetic 
units, so that. unit, magiiotie pole 
and I'liH'.trie t'liargo n'SjMietively 
Nleuild emit unit magnotic iviiil 
4'l4'i*(ne (lux iiisieiwl of •!« uni Is. 

Rat-Tail. A wire, or oidhMjtion of 
wiri'H, connecting the nwiiii ])ortion 
of an aerial witii tho Leading -in 
Wire to tho afiparaius. 

Rattler. An instrument Hiinilar to a 
Ituszvr, hut armngi'd Ui give a 
ililTi-reiit ehanwiteriHtHi Hound. 

Ray (Kleetric)* An aipiatie animal 
(Haia Torpedo) capahlo of pre- 
<hieiiig hy physiological ineaiiH 
4'leetric. iliseharges from a special 
4irgnii ill the hack of its heiid. 
(’f. Ml.i'’,(iTiii(i Kwi,, ete. 

Rays : Alpha, Becauerel, Beta, Canal, 
Cathode, Death, Delta, Diacathode, 
Direct, Discharge, Gamma, Grenz, 
Ground, Infra-Red, Lonard, Micro, 
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Positive, Bdntgen, Secondary **X,” I 
Space, Ultra-Violet, Ultra “X,” | 
Uraninm, Vita, aiid “ X.” See 
Aipha Rays, Beoqueiibl Rays, 
etc. See also references luicLer 
Radiation. 

Rayleigh Cycles (of MagnetisationJ. 
Cycles of magnetisation, of which 
the maxima lie on the “initial” 
portion of the magnetisation curve 
between the zero and the upward 
bend. In this region the per- 
meability is low and the action is 
without Hysteresis. 

Ray-Locking Device (in Cathode-Ray 
Oscillographs). Electrostatic or 
otlior arrangomenta contained in a 
special chamber to deflect tho 
electron jot away from tho aper- 
ture in the diaphragm to prevent 
it affecting the photographic fllm 
bafore and after tho events to bo 
recorded. 

Ray-Protected X-Ray Tube. An 

X’Ray Tube covered with material 
wliich prevents emission of X-Rays 
except through a special window. 

Raytheon Valve. A form of gas-fillod 
Cold OatJuide Ionic Valve used as a 
recti fior. 

Reactance. The component of the 
Impedance of an alternating cur- 
rent circuit due to tho effects of 
inductance and capacitance i, i.o. the 
component in quadrature with 
tho current. Equal to 2nJL- 
1/(2tc/0), where L, O, and / are 
tno Inductance, Capacitance, and 
Frequency, rospootivoly ; inoasuied 
like tho other component of Iin^w- 
dance, i.e. resistance, in Ohms. 
Symbol : X. 

Reactance : Capacitance, Earthing, 
Equivalent, Inductive, Magnetic, 
and Synchronous. See Cataoitanok 
Rbaotanoe, E^uitjiino React- 
ance, etc. 

Reactance Bond. Sec Impedance 
Bond. 

Reactance Coil. A coil constructed 
to have considorable Reactatwe, i.e. 
a Reactor. 

Reactance Dimmer. A Dimmer used 
for a.c. stago lighting circuits in 
which tho reactance of a choking 
coil in series with the lamps is 
varied by altering tho saturation 
of tho core by an auxiliary coil 
carrying d.o. 


Reactance Drop. That part of tho 
voltage drop in a circuit duo to 
Reactance. 

Reactance Tie Bars. Tie Bar^s con- 
taining tv reactance suflicient to 
limit the current that can be 
exchanged two sections 

of a bus-biir system tm short 
circuit to a safe value. 

Reactance Voltage. The component 
of the voltage in a circuit xisod in 
overcoming tho njaetamie, i.e. tho 
vectorial i>roduet of iJio reiwilaiiee 
and the current. Tlu' expnissioii 
is used in tho study of commuta- 
tion with refor<mco to Jirmatiire 
coils at tho moment wlmn the 
cun’ont theniin is undergoing 
commutation, and in allemator 
design for the coinp<ouait of the 
voltiigo due to r4‘ac,tanc(^ including 
that due to Armature Reaction, 
Leakaye Flux, 4't.e. 

Reaction (in win'less Receiving 
Apparatus). See ItETitoAiiTioN. 
Reaction, Armature, K(>e AuMATtnu: 
Reaction. 

Reaction Alternator. A synchronous 
alttu'iuvtor depi^ndiug for <'.KeitatioTi 
upon an a.(5. su|>ply of eorrect 
frequency. 

Reaction Brash Holder. A box-type 
brush holder in \vlii<'li tho brushoM 
are inclined against tlie dlrt'ction 
of motion of tb(' oommutator so 
that tho tlirust <Ui(4 t.o the iut)tion 
hnids to tighten the brusli in its 
box. 

Reaction Circuit. Seo Uetu()A('tive 
C iaouiT. 

Reaction Condenser. S<ie Retuo- 

AOTION tlAPAOITANaE. 

Reaction Coil. S<hi Retkoaotion 
Coil. 

Reaction Generator. See Reaction 
Alteenatok. 

Reaction Oscillations. < )s<!i I latiens, 

in a thormioni<*. valv4' <iircnit, pro- 
duced by fe(5ding hjwik from th*' 
anode to tho grid circuit, as ordin- 
arily prodiKSMl in \\ir<‘U‘HH trans- 
mission. 

Reactive Ampere-hour Meter. A motor 
integrating JtcacHve Currerd. 

Reactive Component. Seo Reactive 

CUIIIIWNT, VoLTAtJK Hlld VoDT- 
Amperes. 
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Reactive Current. The componout 
of ftii allemutin^' current in quacl- 
ratui-o with iho voltaic. 

Reactive Drop. fciooREAOTANOEDaoi*. 

Reactive Factor. The ratio of tlie 
n'uctivo volt-ainporos to the total 
volt-ampcniH. 

Reactive Iron. Iron added t<^ the 
Icalcagt^ patliH, etc., of a tratiHforinor 
or choking' coil in order purponeiy 
to incin'as*^ its Inductcmcc. 

Reactive Load. A load in which the 
nowfi* fiu'tor iw ri<it luiity, i.o. a 
la^^in^ or leiuliii^ load. 

Reactive Power. Sec Rjaaotivk Volt- 
ami* is uks. 

Reactive Power Meter. See ItwAorrvii: 

VOLT-AMPKHK-IIOU II MldTHIl. 

Reactive Voltage, 'riio compemont 

of an allitM'iiai in^ volta*ro in ((uad- 
nil.iin‘ with lln* <‘ui*roiil. 

Reactive Volt-ampere-hour Meter. A 

iiH'ter integrating Jieactivfi Power 
{IiJI Hin <j}) instead of Heal Pow&r 
{10 1 coH <ft) I us(‘(l with tariffs in 
wliicli power factor is taloni into 
ac?count. (Also called Hine Meter 
and WattUiffH OonijMnetU Meter.) 

Reactive Volt-amperes (in an Alt.or- 
nating Curr<‘nt Circuit), Tlni com- 
poiK'iitijf tlu' volt-arnporos ( vl ji^par- 
ent Power) not nipr«*Honting the 
work doin' in waUs {JO I sm ^). 
'ri«* product, of the nsiotivo ourront 
and the voltagi'. (Also Honxdinu's 
cal led Heart ire Power <»r Wattle-sa 
Power.) 'riiis use <if llx' word 
IN)W<*r is <»pon to criticism. 

Reactor. An apparatus of considor- 
al)le nuK'.taiK'o iiisi'rUal in a circuit 
for tiiat H'liNon. 

Reactor, Current-Limiting and Syn- 
chronous. S<'(* (hiuuiiNT- L imiting 
RidAOToii and SYMoiiuoNoirH Rk- 

AOTOU. 

Reading Coude^or. A shunhxl cou- 
(lonsor ib.i-d in <‘onjuiiction with a 
n‘c('iving tok'grajih iiistriiiiiont , 
particularly in I)uple.r working. 
(If. SlONAIililNO (NiNDKNNKII- 

Real Power (in an Altornal ing (hirroiit 
(hi'c.uit.). 'Pho I'OMiponoMi. of t.In» 
volt.-anqiori'K {.Apparent l*owe.r) 
r('|)r('Honting t lie true woik liotus 
tilio volt-ainiiercs nuiltipliiul hy 
till' powor-faelor {10 I cosf/>). Ct. 
R K A UTl V I'J V < ) I/r- A M I'M UKS . 

Receiver. A coiiiplcl.e apparatus for 
the rcccpt.ion of ineoining elec- 


trically transmittid lucsaagoa, sig- 
nals, etc. Usod in tidojihony for 
the actual apjoaratus whicli is held 
to tho car. 

Receiver : Bell, Bipolar, Check, Con- 
denser, Crystal, Directional, Head, 
Magneto, One-Valve, Portable, 
Selective, Telegraph, Telephone, 
Television, Thermal, Three-Valve, 
Two-Vol^e, Unidirectional, Uni- 
versal Mains, Valve, and Wireless. 
Soo Bkll Rmoiiuvjsu, Bipolab 
Rko]SIV£B, etc. (Soc also ixjfer- 
onoi'fl undor R.iuobption.) 

Receiving Circuit. The apparatus 
and connections of tho equipment 
of a wiroloss tolograph or tolophone 
station usod oxclusivoly for rocep- 
tion of nicHsagos. Cf. Thaks- 
M.ITTINO CmouiT. 

Receiving Earth (in a Suhmariiie 
Cable). A Hea JOartIt. used for ri'- 
coiving purposes only iLsnally at a 
point out at soa whore tho depth 
is OV('r 60(1 ft. Of. 'rilANSMITTlNG 
Kaiitii. 

Receiving Perforator. An a]}paratu8 
such tvs that usod in tho Oreed 
Printing Telegraph systom which 
automatically punchos a paper 
strip according to the signals 
rocoivod, tlius reproducing the 
st.rip which is boing passed through 
tho trtinsinittiiig apparatus. 

Receiving Station. (1) A station at 
tho far oiul of a long power trans- 
mission lino whoro tho energy is 
utilisc'd or whcnco it is distributed 
in a coiivuninnt form. (2) A station 
for tho reception of wiroloss or 
other clootrical sigmds or messages. 

Receiving System, Diversity. vSeo 

I )IVI'5IISITY Ul'JOMIVINlJ SVSTKM. 

Receptacle. A Hocket into which a 
JHug is insorted to make oloctrioal 
connections. 

Reception : Antodyne, Auto-Hetero- 
dyne, Autoplox, Band-Pass, Beat, 
Cryptodyne, Crystadyne, Dicta- 
phone, Diplex, Endodyne, Heter- 
odyne, Homodyne, Hyperdyne, In- 
fradyne, Isodyue, Multiple, Neu- 
trodyne, Noutrosonic, Perldyno, 
Shock, Steriophouic, Strobodyne, 
Super - Retroactive, Super-Hete- 
rodyne, Supersonic Herterodyne, 
Supradyne, and Ultradyne. vSoo 
AuTonvNi': Kkcmi'tion, .Xiito- 

IIWTKIIOUYNI': Ri-JOMI'TION, etc. 
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Recessed Switoh. Seo Flush Switch, i 

Beciprooatmg Motor. A motor which 
produces a reciprocating move- 
ment, such as that used in some 
forms of rock drill, instead of the 
pure rotary movement more usual 
with electric motors. 

Reciprocating Rock Drill (Electric). 

A form of electric rock drill in 
which the drill is caused to make a 
reciprocating movement, combined 
with a slow rotary feed by alternate 
attraction in opposite directions 
of a plunger in a solenoid or other- 
wise. 

Recoil Loop. A loop formed in a 
Demagnetisation Curve by a tem- 
porary change in the magnetising 
force in the positive direction and 
back again to the original value. 

Reconstructed Mica. See Miganite. 

Recorder. (1) An instrument which 
automatically records on paper a 
telegr^h message as it is received. 
(2) A Uraphic InstmmerU. 

Recorder : Averaging, Intermittent 
Contact, Lightning Stroke, 
Relay, Siphon, Spark, Surge, an<l 
Thread. See Averaging Record- 
er, Intermittent Contact 
Record Ell, etc. 

Recording (Electric). The process of 
preparation of originals of gramo- 
phone records in which the sounds 
are first reoeivod by one or more 
microphones, similar to thoso usod 
in broadcasting, the output of 
which, suitably amplified, works 
the eleotromagnetio tool which cuts 
the record. This system not only 
enables the cutting apparatus to 
be at some distance from where the 
sounds arc produced, but has 
advantages over the older mechan- 
ical system in that it can deal with 
a much greater range of pitch and 
of volume, and gives greater purity 
of tone. See also TELEOitAi'iiONK. 

Recording Attachment (to a Gramo- 
phone). An aj^pliance similar t<.> a 
Qramophone Pick-up^ but with a 
recording instead of a reproducing 
noodle, iiiountod on an arm witli 
mechanism giving an axial feed 
motion. 

Recording Instrument. Soe Graph lo 
Instrument. 

Recording Poteniometer. Soo Poten- 

TIOGRAPH. 
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Recovery Voltage. The voltage across 
the terminals of a cii-cuit-l)ri*akor, 
etc., after rupture of tlm arc is 
complete. 

Rectification. The conversion of an 
alt-omating current into a uni- 
directional oun*ont. Seo Regtipibr 
and Reotipiwd Current. 

Rectification : Anode, Anode Bend, 
Cumulative Grid, Full- Wave, Grid, 
Grid-Leak, One - Wave, Simple, 
Single-Wave, Tvpo-Electrode, and 
Two-Wave. Sw Anode Rboti- 
PiOATioN, Anode-J3bnd Rboti- 
EiOATiON, etc. (Soo also references 
under Reotieier.) 

Rectified Current. A cnrroiit that has 
boon c()nv(»rto(l from an alternating 
current into a unidireotional our- 
rent, either by suppressing alter- 
nate waves, or by reversing thoir 
direction ; with or without spooial 
moans being taken to 8inoi>th out 
tho pulsations. 

Rectifier. An apparatus which con- 
verts an aliomuting current into a 
unidiroctional current, wit hout tho 
aso of dynamo eloctrio macdiinery, 
including apparatus depending 
upon synchronously moving com- 
mutators and electrolytic and 
thormionio appliancos, mercury 
vapour arcs and crystal contacts, 
etc., which conduct only, or more 
roadily, in one direotion. See also 
Valve. 

Rectifier: Aluminium, Arc, Barrier- 
Film, Colloid, Commutator, Cooper- 
Hewilt, Copper-Oxide, Cuprox, De- 
lon, Discharge Tube, Dry Plate, 
Electrolytic, Electronic, Ferranti, 
Graetz, Grid - Controlled, Inverted, 
Liquid Brush, Magnetron, Marx, 
Mechanical, Mercury- Arc, Mercury- 
Vapour, Metal, Metal Oxide, Nat- 
ural, Neon Tube, Perfect, Pilot- 
Spark Arc, Beotigon, Snook, Ther- 
mionic, Tuned Reed, Tungar, Valve, 
and Vibrating Reed. S(u> Ami- 
MiNiUM Keotieier, Aro Hkutupiku, 
otc. (Soo also rof<^r(uicoH luitlor 
JiEirnKUJATION.) 

Rectifier Operated Instruments. M(mih- 
uring instriurK^nlrt for alt<»niuting 
curnmi oonsisting of inHtnnnoritM 
similar to thoso <»inploy<ul for 
diroot curront, usod in (jonjunotioii 
with a roctilior of tho Metal or 
other type. 
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Rectifier Photo-electric Cell, The 

olaHH of Fhoto-electHc cells of the 
Photo-voltaic t3^o in which elec- 
trons piiHH from u Hciui-conductin#; 
to ii coiiclucting Inyur under in- 
iluonco of mdiatiou. Also called 
Barrier- Layer OeM. 

Rectifier System of Arc-Lighting. 
Lighting by arc-lami^ supplied 
with unidiivctional cui'TOnt, ob- 
tained by a rectifier from an alter- 
nating current circuit, in order to 
combine the advantagos of alter- 
nating curnjnt transiniaHion with 
tlio betU'r <‘ni<*ien<*y of direct 
current arc-lamps. 

Rectifying Detector. A detootor of 
electric waves, i.e, a wimloas 
rocoivtir, such as a crystal or 
thermionic valve doUiotor, which 
acts by reedifying the received 
osci Hat ions so that they give an 
audible elTect in a tohixjhono 
receiver, iluo to the succossivo 
impulses from oach Carrier Wave 
having a cumulative effect on the 
diaphragm instead of oanoolling 
out. 

Rectifying Valve. An electrolytic or 
thermionic valvo used as a Rectifier, 
Rectifying Valve, Hot Cathode Mer- 
enry Vapour. H<*e Hot C'A.tuc>i)K 
Miokoukv Vai'ouu Kwotikyino 
Vauvk. 

Rectigon Rectifier. A rectifier of t.ho 
Tb<>rm ionic Valvo tyjio with tung- 
sU'ri lilament eathoihj and graphite 
anode in an argon-filled bulb; used 
for hattery charging from u..e. 
circuits. 

Recuperator. A form of Phase 
Advavver proposed by Leblanc, in 
whieli a c<ipper disc with suitable 
coiinee-lioiiH to the slip-rings of an 
ii'.duetion motor is allowed to 
vibrate frcMily in a <lii'<'e.t eurmnt 
li(H<l. <lf. Kai*i* VimtATOB. 
Recurrent Circuit. A einmit cousist- 
iag of HU<“(!esHiv<» sections, <'ach 
containing the samo arrangement 
of resist.anee, indu(d>ancu, and 
caj[>aeit.ane«^ as uh(mI for AvHjlcutl 
Liihcs and some kin<ls of Liliers. 
(Also ealle<l Lattice. Circuit.) 

Red Magnetism. An old-fashioned 
name for tlm liiu's of force at the 
Nort/i pole of a magnet. Cf. BjiUfl 
Maoniotthw. 

20 -(T.52e.i) 
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Rediifusion (Wireless). See Atjdio- 

FitKQUlflNOY Kli3J>IH’l/’USION. 

Reducing Screen (in Thotomotry). A 
surface transmitting a known 
fraction of th(» luminous flux reach- 
ing it. 

Reducing Surface (in Photometry). A 
surfaco refioebing a known fraction 
of the luminous flux reaching it. 
Reduction Factor of the Mean Spherical 
Intensity. See SrHJSKioAL Reduo- 
TiON Paotob. 

Reed Frequency Meter. See Vibba- 

TINO-liEKD iNSTBUMiilNTS. 

Reed-Type Loud Speaker or Tele- 
phone. A Lnwl /Speaker liok^pliono 
receiver in which the variable pull 
of the magnetic systc^m is not 
exerted directly upon the dia- 
phragm, hut acls U]>on a snriiig- 
mountod “reed** ctmnect-od me- 
chanically to a large diaphragm of 
nun-magnetic material. 

Re-entrant Winding. An armature 
winding is said to bo singly, doubly, 
or triply re-entrant according 
whoth(»r it contains one, two, or 
thro<» closed circuits each re- 
entrant upon itself, independently 
of whotlv^r such circuits follow 
round the armature once, twice, or 
tlm-)o times before doing so. Some 
authors, however, use the tonn in 
a different hciiho, using the dogn^e 
of ro-entrancy to signify tho num- 
ber of times such a winding follows 
round befoi-o closing upon itself. 
Seo MoLTrPLKx Winding. 
Reference Equivalent (of a 'rol<'- 
])hmio Circuit). Tiio <iuality «>f a 
circuit cxpr('HH(ul in or 

rn'in'm indicating a c.oiuparis<»n 
with an juljusla))l(' syw- 

t<*m. 

Reference Standard. St'o Second ahy 
Standaio. 

Refining (Hloetrio). 'rhe pn'paratioii 
of pum metals from their ores, or 
pnxliiction of 'other pure chemical 
produ<*ts from crudii materials 
elocl-rolytically or in tho electric 
furuatM^ 

Refiecting Electrode. Th<< tuhular 
oiik^r eh'ctreiic iu a Micro-ray 
oscillator tiilxi corresponding in 
construe! lion i>u(< not in fiimdiion 
of an ordinary Triodv.. Cf. Osoili- 
nATiNo KmoTitourj. 
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Reflecting Galvanometer, Magneto- 
meter, etc. A galvanometer, mag- 
netometer, etc., the moving syetem 
of which carries a mirror used to 
reflect a beam of light from a flxed 
leunp, provided with a suitable 
lens, on to a scale so that a clearly 
visible spot of light, with a shai^ 
image of a flne wire (stretched in 
front of the lamp) is seen on the 
scale and is deflected when the 
mirror swings. This has the eflect 
of a long weightless pointer and 
matly inebgnifles the deflection. 
Another method of using such a 
galvanometer is by observation of 
the reflection in the mirror of the 
fixed scale through a telescope. 
(Also called Mvrror OdLvanometer» 
etc.) 

Reflection (of Electric Waves). Elec- 
trio Waves passing through the ether 
are reflected from plane surfaces of 
a material which they cannot 
penetrate in the same way that 
ught is reflected. Electric waves 
propagated along wires are also 
reflected back in a similar way 
when they meet with a medium 
which they cannot penetrate or are 
partially reflected at points where 
there is a sudden change in the 
impedance, etc., of the medium. 
Reflection : Coefficient of, and Selec- 
tive. See CoEFjrioiuiNT of Ukfleo- 
TiON and Selective Reflection. 

Reflection Factor. The ratio of the 
luminous flux reflected by a surface 
to that incidental thereon. The 
flux reflected includes that specu- 
larly reflected (the ratio of which 
to the incident flux is called the 
Regular (or Specular) lie flection 
Factor)^ and the diffused flux (the 
ratio of which to the incident flux is 
called the Diffuse Reflection Fac- 
tor). The Reflection Factor is also 
called Total Reflection Factor, 
Reflfecdon Ratio, and Coefficient 
of Reflection. Symbol : p. 
Reflection Losses. Losses in non- 
homogeneous telephone lines due 
to partial reflection of tho waves of 
current where there are changes 
in the line characteristics. See 
Coefficient of Reflection and 
Coefficient of Transmission. 
Reflection Ratio. See Reflection 
Factor. 


Reflection Sounding. Sue Echo 

Depth Sounding. 

Reflector. A reflecting surfaco of 
suitable form used in conjunction 
with a lamp to dirc’tot tho rays in a 
required direction with or without 
diffusion. Sometimos acting at the 
same time os a shade. 

Reflector: Extensive, Intensive, and 
Ray. See Extensive Re- 
PLBOTOR, Intensive Reflector, 
etc. 

Reflectoscope. A projector whereby 
an image of an opaque object upon 
which a powerful light from an arc 
or other lamp is concentrated, can 
be thrown upon a screen. Also 
called Aphengescope. See also 
Epidiascope. 

Reflex Circuit. Seo Dual Ampli- 
fication. 

Reflex Voltmeter. A form of Ther- 
mionic Voltmeter in which the 
potential drop aoroMs tho anode 
resistance is added to tho Ghrid 
Bias. 

Refraction (of Linos of Force ) . Change 
in direction of magmatic or eloctrio 
linos of force when they pass from 
one modium to another of difforont 
permeability or speeifio inductive 
capacity rospectivc^ly. Analogous 
to refraction of light. 

Refrigeration (KI<*<ii,rieal). Rt'frigera- 
tion, carried out in iloniestio and 
other electrically worked plants 
under varit>UH t.rad<» names and in 
larg(^ industrial installations, is only 
electrical in so far as the ammonia 
or otlwir compn^ssors, brim^-oircu- 
lating pumps or fans for circulation 
of cooled air, ote., aini driven by 
eloctric motom, or in cohoh of 
ammonia absorption apparatus, 
without moving parts, eloctric 
heating is employed at. a certain 
part of tho cycle of o|>eratieriH. 

Regeneration. (1) Retroaction in wiro- 
lusH rcicoiving ai>paratuH. (2) Tho 
reconditioning of exhausted appar- 
atus as in a Regenerative Celt, or 
in tho case of a Thermw7iio Valve 
by heating the lilameiit for some 
hours without an anf)do voltage to 
bring the thorium or other active 
material to tho surface. 

Regenerative Arc-Lamp. An arc- 
lamp, such OH tliu JunduH Enclosed 
Flame Arc -Lamp, in which the 
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gases pass into oouling tubes and 
back to the arc chamber over and 
over again. 

Regenerative Brake. A system of 
braking on oloctric railwa 3 rs and 
tramways, cranes, hoists, etc., in 
which the motors are made to act 
08 goncraboN and n'turri power into 
the lino. This can bo doim auto- 
matically in the oaao of induction 
and shunt wound tnotoi“H, wit hout 
change in connoctions, as soon as 
a oortaiii Hjx'od is oxccodod, tw in 
travelling tlownliill on mountain 
railways, and in a nunilicr of other 
cnsi*H by sjx'cial motor windings 
and controller connections. 
Regenerative Cell. A primaiy coll, 
the lU'polnrisi'r of which can bo 
r(*activat(‘cl wlum (‘xluiusl.cd, by a 
chemical or I'leidrolytic method. 
Regenerative Circuit. S<‘e Kidruo- 

AOTivK (hmunT. 

Regenerative Control. A system of 
traction control in which licgemra- 
twC‘ Jirakinff is taken advantage of ; 
appii<‘d inor<i parlicultvrly to diiHvt 
curront systoms. 

Regenerative Receiver. See Rk- 

OENKRATIVE ClUOUIT. 

Regenerative Repeater. A repoaU^r for 
cablo signals for convm’tiiig signals 
of distorted wav^e form into siiarp 
signals witii flat M'ave form of tlu^ 
coiTi'idi N'ligth, ouo variety of which 
consist H of a form of (ximmutator 
rot-atiii'.^ synchronoiisly with the 
sigiud el(MiM>iitM. 

Regenerator. S- *0 I ■{ i<j < j k n k h vti v e 

Register. We« TiarEPiioNE Mktkr, 
and Wkhtkiin Elkotuio Auto- 
matic TicnrepiioMw ^ystk’m. 

Register Key and Register Rack. Sc'o 
METKit Kiov and AIeteii Raokt. 
Registering Instruments. K(m> Ik- 

TWmtATINO jNHTrilIMKWTH (HOmc- 
timoH alsii used for (frap/n’r 

Register Translator. See DiuKO'roii. 
Regular Reflection Factor. Seo 

HkKLKI'TKIN KA(!TOIt. 

Regulating Cells. The cells at the oml 
of a battery of accumulators which 
are indivuliially connected to the 
contact of a /iog^ilating Switch so 
that they can Imi cut in and out of 
<5ircuil. to regulalKi tho voltage. 


The term is sometimes applied to 
Counter E.M.F. Cells. 

Regulating Resistance or Rheostat. 

A variable resistance used to rogu- 
lato a cujTfmt such as that in the 
fieltl circuit of a dynamo or motor. 
Regulating Switch. Any multiple 
contact switch used for ntgulating 
o.in.f., spjHid, voltages etc. 
Regulation. A general term for tho 
mcasun^s taken to keep such 
quantitii'S as voltage and speed 
within certain prescribed limits, or 
for the extent of the liinitJ? within 
which, in oort.ain circumstances, 
they can be maintained or arc 
allowed to be maintained. 
Regulation : Hand, Inherent, Pres- 
sure, Speed, and Voltage. See 
JlANi> RKour.ATiON, Inherent 
Rkqulation, etc. 

Regulation Constant. The value of 
the Kapp Coe^cient required to 
oalonJale tho field ncicossary to 
obtain the full voltage at full load 
at Hpocifi<‘(l ])owor-factor. 
Regulation “Down.** Tho pc^rcentago 
drop in voltage given by a machine 
when the full load is fluddonly 
thrown on, without variation in 
speed and excitation ; more than 
tin* n^gulation “up.** 

Regulation “Up.** Tho iwreontag© 
rise in voltage givtm by a machine 
when tho full load is suddenly 
thrown off, wil.houL variation in 
speed and excitation ; loss than 
tno n*giilation “tlown.” 

Regulator : Automatic Voltage, Car- 
bon, Controller, Field, Induction, 
Mercury Air Valve, Osmo-, Pilon, 
Potential, Shunt, Slip, Speed, Thury, 
Tirrill, an<l Voltage. Heo Atjto- 

MATIO VoUTAOK KlfiOlII.ATOIt, CaR- 
noN liKairi.ATon, etc. 

Regulator Cell. Regulnting Cell. 
Reguline. A smooth homogenoouB 
eh^ctrolyliic do[M>sit. 

Reinartz Circuit. An arrangemont 
of vvirolesH receiving sets, ])artioii- 
larly for short, waves, comprising 
an untutKMl iUM‘ia! circuit couph'd 
to a tuned M<’C«iiuhu*y circuit con- 
ne<‘l.ed to t he grid of tb<' <h*t.ootier 
valve, and eonlniniiig a nMiction 
coil. 'Phis can Is* combineil with 
bigli or low freipiericy ainplifyiiig 
singes. 

Rejector. An appliance on tho 
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Chariot in a Httghea Printing 
Telegraph apparatus which ensures 
that a character is only printed 
on the first contact of the chariot 
with the projecting pin, and not 
again if the pin still projects 
during the next revolution of the 
chariot. 

Rejector Circuit. A circuit contain- 
ing a wave -filter, consisting of a 
combination of inductance and 
capacity in parallel for preventing 
the passage of curronts of a certain 
frequency. Used in wireless tele- 
phony for tuning out stations not 
required, and in power circuits for 
removing harmonics liable to cause 
inductive interference. (Also called 
Stopper Circuit. ) Cf . Aoobptob 
C iBOTJiT. See also Wavia Trap. 

Relay. An olectroniagnutic or other 
appliance which controls a circuit 
according to the changes of current 
in another circuit. The most 
common form cons is Lh essentially 
of an armature provided with con- 
tacts which aTi\ opened and closed 
by its movement under the influ- 
ence of an oloctro magnet or 
Hohwioid. 

Relay : AUstrdm, Arc, Auto-, Brown 
(Submarine), Cable, Gable-Drum, 
Clearing, Compound-Wound, Cnt- 
Off, Diflerential, Dipper, Directional, 
Discriminating, Distance, Diverter, 
Earth Leakage, Electronic, Fre- 
quency, Grid Glow, Gulstad, Impe- 
dance, Incrementer, Induction, 
Interlocking, Intermediate, Jockey, 
Light, Load-Levelling, Magnetic 
Drum, Mazimnni, Maximum 
Current, Maximum Voltage, Micro- 
phone, MiuimnTrij Tvnniinu T n Cur- 
rent, Minimum, Voltage, Moto- 
graph. Neutral, Nou-Folarised, No- 
Voltage, Over-Current, Over-Load, 
Over-Voltage, Phase-Balance, Piezo 
Electric, Pilot, Polarised, Protective, 
Beverse Current, Rotating Dmm, 
Series, Shunt Field, Signal-Lamp, 
Solenoid, Submarine, Supervisory, 
Telegraph, Telephone, Thermal, 
Thermionic, Time-Delay, Time- 
Limit, Track, Translating, Trans- 
mitting, Trigger, Trip, Tuned, and 
Two Step. Sfo AllstrOm Relay, 
Aro Relay, otc. 

Relay Antomatio Telephone System. 

The latest form of the Betulander 


system of automatic telephone 
exchange working in which electro- 
mechanical switches aro entirely 
replaced by Hclaya. 

Belay Contacts. Contaots closed by 
the movement of the armature of 
a relay. 

Belay Dynamo. An ex]>r4'SHiou used 
for a d.c. nuLchine in which the 
annaturo ourp<int is ])roportional 
to the o.m.f. applied to (-he exciting 
circuit. 

Belay Graphic Instruments. Graphic 
(i.o. liccording) instruments in 
which the niovenu^nt of the pen is 
produced by a mechanical or 
electrical systoin controlUtd through 
or by the curnMit to be measured. 

Relay Magnet. An uloctromagnot 
forming part of a relay and causing 
the opening and closing of contacts 
by the movement of its armature. 

Belay Back. The frarno in a telephone 
exchange on which are mounted 
rows of relays used for operating 
the signalling lamps and other 
apparatus. 

Belay Beoorder. See Relay ORAPmo 
Instruments. 

Belaying Sounder. An instrument 
similar to the ordinary Morse 
Sounder f but provided with con- 
tacts on its artuature so that it cun 
also be usod as a lielwy, 

Belease. (1) A dovico for causing a 
motor starhu* to n^tiirn auto- 
matically to the “off” ]>ositioii, 
i.o. with all resistance in the oiniuit, 
oil the neournmee of abnormal con- 
ditions or wlum tripped purposely 
by hand. Usually in thcj form of a 
Holdhig-On Magnet with its wind- 
ing in series with a high resistanoo 
across tho main voltage. If the 
current in this fails, a spring rol.ums 
tho lever to the starting position. 
Tho release can bo tripped by hand, 
or by an ovorlotwl or other relay, 
by shortoircuiting tho winding of 
the holding -on magnet. (2) An 
oloctroinagiietio mechanism for 
automatically opening a Circuit^ 
Breaker, (3) A device for returning 
tho switches on a ti'h'pliono switch- 
board to tho normal position on the 
tormination of a call. 

Belease : Galling Party, First Party, 
Last Party, No- Voltage, Overload 
Telephonist, and Under-Voltage. 
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Sf>o Calling ]\ATtTY Rmlbasb, 
Fiiist Tarty Keleask, etc. 

Release Wire. A wire oontrolling 
tlio <»f aiitoiiiatic HwitcheM 

in U*l<>i»h()ny. 

Belnotance. The property of a 
magnetic circuit or part of a 
magnetic circuit which resists the 
passage of magnetic flux through 
it ; analogous to tlitt Iteaiatance of 
an electric circuit. Usually calcu* 
latod separately for the cliftorent 
sections of the circuit, and in each 
COSO equal to Ifafif whore 2, and 
H arc the length, H(»ctioriaI area, 
and porn loability n^spi'ctivoly. The 
flux through the oircuit is equal to 
tho niagnotoniotivo force dividend 
by th<* r<‘Iiic*t»uu*e. Symluil : *V. 

Cf. Perm KAN OK. 

Belnctance : Gap and Speoifle. See 
Gap Kkluctanoe and 8 i*ecifio 
RETArOTANCK. 

Reluctivity. Tho rotiiprocnl of Per- 
nhcability^ i.c. tho Jtoluctanca t>f a 
irjLa(.('rial per ceiitimotn^ cube. 

Remanence. 'riie (xiriion of the 
inagiKttie flux d<xi.Nity that riunains 
through a magnet when tho mag- 
uctising force is retniovod. 
Remanence : Apparent and True. 
Hoe Apparent Remanence and 
True Rkmanknoe. 

Remote Control. The o<uitrol of 
switchgear, etc., by oloetromag- 
notic, olectn>pnouinatic, iiiocluui- 
ical, OP of.lu'r moans from a point 
or ]x lints at a distaneo from tho 
awit<'hes, <»l.c., thoms(dves. Partly 
for ])m*pos(\s of conv<*nionet» and 
)aptly t< I a v< )id bringing o« uinectiouH 
or h<iavy curnmls or liigh voltages 
up to (he operating positions of a 
Hwitehhoanl. 

Remote Control Switch. S<mi Remote 
Control. 

Remote Metering. 'I'Ik' regiihration 

on a inef.erat m. (*<>Mtrai eoni rol point, 
of the (Msistiiii|)t.i()n of (uuu'gy in a 
<lislaiit {lai't of the H,>'st4*m. Se<i 
T Ell EM ETKIl. 

Remote Power Indicator. An instru- 
ment for indii^ating at a certain 
station the power flowing at a 
disliimt point on a mdwerk by 
pilot, wires. One form is therrno- 
electrio in its action. 

Rennerfelt Furnace. A i.wo-phtMo in- 
direct arc funiaco with two hori- 
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zontal electrodes and one vertical 
electrode directing the arc down on 
to tho surface of tho charge. 

Renschler Ultra-Violet Light Meters. 

Ultra-vioijat Liujit Meter. 

Repeater. ( 1 ) Any apparatus by 
nmans of wliich the variations of 
currt'iit in one oircuit arc ropm- 
ciuced in another circuit in ampli- 
fied form, including a mJay used in 
long tolttgrnph circAiits for the pur- 
pose of increiisiug tho working 
speed by subdividing tho lino into 
indepondont si'c.tions, the working 
s])Ocd of ctu'.h of wliich is cionsidor- 
ably bettor t han tliat of the whole 
line. (2) A ti^lephono li&pecUing 
OoiL (3) A Thermionic VcUvg 
used as a tele])hono Hvlay. 

Repealer: Cord Circuit, Discriminat- 
ing Selector, Forked, Four-Wire, 
Impulse, Regenerative Selector, 
Telegraph, T^eplione, and Two- 
Way. Si'e Cord Oiitutrir Re- 
peater,! )isnRiMiNATiN(j Wejajotor, 
ott*. 

Repeater Gain. The increase in 
traiiHinitting ])o\ver, etc., duo to a 
rt'[)oator <»xpri*ssed in decilnds or 
ncpci'H. 

Repeater Station (Telophono, etc,). 
A station wIkto incoming modula- 
f.ions am ainplifuiil by tiionnionio 
valvoH for l.runsmission to a further 
hmgtli of land lino. Extensively 
used both in trunk lino tclopliony 
and in sinuiliatu'ouH broadiuisting. 

Repeating Coil. A Tranajormer or 
Ituluciion Coil usod to couple t.wo 
parts of a ti^Iophoue circuit induc- 
tively where a (‘.onductiv(t coniuu)- 
tion is inuh^sirablc, as in cuiscs of 
HiiperpoMed ticlcf)! lone and tidi^graph 
working; usually of oni^-to-ono 
ratio. 

Repeating Relay. Sec Repeater. 

Repeating Selector. Si'o SKi.EO'roit 

Repeater. 

Repeating Sounder. Sixi Keia.yino 

SOUNIIKR. 

Repeating Station. A t(d<^grapti 
station at an intormodiati^ point 
in a long line wIuto Jtepeatera are 
used. 

Replenisher. A small (tliu^l.rostatie 
Injluence Machine empleyi'd in 
Quadrant JSlectromeU’.ra to niaintain 
the iKMiclle at a high potiuitial ; 
worked hy a small milled head 
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which con be easily rotated with sura of the currents (or voltages) is 
one finger. not at^ro. Cf. Balanced Cittirent. 

Kepnlsion. The znechanioal force Beaidaal Field. A field due to the 
tending to separate bodies of like Remanent Magnetism in the field 

electrical or magnetic polarity or inagnots of a dynamo, etc., 

neighbouring currents of opposite after the excitation has been 

direction. Cf. AUraothn. removed. 

Bepnldon Motor. The class of alter- Residual Gases. The small amount of 
nating current commutator motor rarefied gas that I'oinains in a 

in which there is no conductive vacuum tube oven after high 

connection between the stator and exhaustion, suflioiont, liowevor, to 

rotor windings. In its simplest show characteristic offocts of differ- 

form, consisting of a field connected ent gases. 

to a single-phase circuit and an Residual Magnetism. Tim portion of 
armature with a commutator and the magnetism remaining in a 

short-circuited brushes set at an substance after the iiuigiKitising 

angle with the field. force has Iwwn nnnovod, including 

Repulsion Motor: Compensated and that])oriioii which, <iHp(H*.iaily in the 

Inverted. See Compensated Rb- case of soft mahsrials is t^wily 

PULSION Motor and Inverted removed l>y vibration, <«t(?., and 

Repulsion Motor. the tHuh permanent and l-*(-rmanent 

Re-Radiation. When a degree of magneiinm- which IIh'm r.'inains. 

retrojujtion, just short of tJiat .pro- Residual Voltage. S(*o Residual 
duoing self-oscillation, is used in a Current. 

wireless receiving set, the signals Residue (Electric). S-‘c Kesiuuaj. 
received can bo re-mdiated from Chajiuk. 

the aerial, sometimes enabling them Residue Curve. A wave form curve 

to be picked up by neighbouring representing only the harmonics in 

sets of low sensibility which could an o.m.f. op eiirnmt wave; 

scarcely detect the direct signals. obtained by eliminating tlie fuixda- 
Reserve Bus-Bars. An altnmalive mental wave. 

Bm-Bar system which can be Resinous Electricity. An old name 

used instead of the ordinary bars for Negative KLectrieity because 

for emergencies or during repairs resinous bodi('s, such as scaling 

or inspection. wax, Is'coinc iK'gativt'ly electrified 

Residual Charge. The portion of the by friction. Cf. Vitreous Electricity, 
charge of a oondonsor which re- Resistance. The properly of a con- 
mains after the oondonsor hod been ductor wliich “ ri^sislfl ’* the flow of 

first discharged in tho <)i*clinary current wlion an olec.tromotivo 

way, but not loft short-circuited, force is applied it, and oaus«’'8 its 

and can produce a second discharge energy to bo converted into boat, 

after a short interval, representing The resistance of a win' of given 

the energy of tho Anomedous material is ilin'otly proportional 

Cluurging Cwrrent. See Soaking to its length an<l inversely pro- 

In. portir>nal to it>s ('ntss-seetion, and 

Residual Compensation. The arrange- also ilepcMuls upon its temperature, 

ment of a protective system opor- See Tewimaratuke (^uAirnniENT. 

atod by I^tance Relays so that Tho {>raetieal unit of resistaiK'o is 

the relays aro actuaU‘d by a thc'0/n«,wliiehisIfl®(h(l.S.eloetro- 

combination of leakage curnmt anil magnetic units, and is such that, 

current in the earthed phosi', in in the casi' of steady currents, 

suitabli' proportions. 1 volt produces a curnnit of I 

Residual Current (or Voltage). A ampere through it. Sei' Ohm’s 

term sometimes used in connection Law, rofer<Mic<*s under OuM, B.A. 

with IrUerJerence in telegraph and Unit, Siemens’ Unit, etc. Symbol: 

telephone linos for tho component R. 

of the current (or voltage) in the Resistance : Aerial Radiation, Anode, 
disturbing circuit which is un- Anode A.C., Anode D.C., Apparent, 

balanced, i.e. in which tho algebraic B.A. Unit of, Ballast, Brazil, 
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Brush, BujECer, Carbon, Dust, I 
Charging, Contact, Critioal, Dielec- 
tric, Differential, Dimming, Direct 
Current, Discharge, Earthing, 
Economy, Effective, Electrolytic, 
Equivalent, Extern^ Field Dis- 
charge, Filament, Fixed, Graphite, 
Grid, High Frequency, Inductive, 
Insulation, Internal, Jacobi's Unit 
of. Lamp, Leakage, Liquid, Low 
Frequency, Magnetic, Negative, 
Non-Inductive, Ohmic, Preven- 
tive, Radiation, Ribbon, Shunt, 
Shunt Breaking, Shunt Regulat- 
ing, Siemens' Unit of. Slide, Spark, 
Specific, Specific Magnetic, Spurious, 
Stabilising, Standard, Starting, Sub- 
stitutional, Swamping, Tempera- 
ture Coefficient of, True, Variable, 
Water-Cooled, und Weber's Unit of. 
SiM* Akiual Kadiation, HidarsT- 
AN(’K, AnODI'J IlldHlHTANCK, otC. 

Resistance Alloys. Soo Resistance 
Mateiuals. 

Resistance Amplifier. Seo Resist- 
ANOE Coupled Amplifier. 

Resistance Box. A box containing a 
sori(w of resistance coils connected 
to blocks on tho top, arranged so 
that any coil or coils can be 
included in the circuit between tho 
main terminals by the withdraw'al 
of plugs which normally short 
(iircuit the individual coils. Somo- 
tiinoH simply arranged to fonn on<» 
variubli^ n^sistiince, and sometimes 
to (‘.oiitain tliroo anns of a Whoat- 
Htono’s Bridg<s with tho nocessary 
k<jyH and tormirmls. Seo Post 
Ofkioi'J llRinuiG. ] II some patterns, 
nuiitipln contuc.t switches are used 
iriHt(oml of [iliigH. 

Resistance Bridge. S<io Wiieat- 

STONK'h lilUliOE. 

Resistance Capacitance Coupling. An 
amngpumiit to take the plaoo of 
an inti'pvulve tniiisfornuu’ in which 
a high n^riimuiiee (aiiodii rosistor) 
is coiiiuMflrfMl in scries with the plate 
of one valv(' and th<» dilTercuiees of 
poiciiiial prodiKM'd therein are 
applied through a gi'i<l condenser 
to the grid e.ircnit of the next valve. 
In some (tusi's a grid liuik is em- 
)loy(*<l to prevent the grid accumu- 
ati'iig too high a negative ehargo. 
Ia)HH distortion is obtaiii(>d than 
with l.ransformers. 

Resistance Coil. A coil of wire used 
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for the purpose of introducing 
resistance into a circuit. 

Resistance Coupled Amplifier. A 
multi valve amplifier with resist- 
ance, or resistance capacity coupling, 
between the stages. 

Resistance Coupling. Coupling two 
wireless circuits by a resistance 
common to both. See Rheodtne 
C iRauiT. 

Resistance Drop. The drop of poten- 
tial between two points on a con- 
ductor which is carrying a current, 
due to the resistance between 
them ; equal to JR, where J and 
R are the current in amperes and 
the resistance in ohms respectively ; 
usually expressed as a percentage 
of the voltage of the circuit. Of. 
Inductive Drop. 

Resistance Frame. A frame carrying 
a number of resistance coils, either 
connected permanently in serioa or 
otherwise to the tenninals, or 
arranged so that any number may 
bo included in the circuit by means 
of a multiple contact switch or 
otherwise for current relation. 

Resistance Fnmace. An electric 
furnace in which the high tempera- 
ture is obtained by passing a con- 
siderable current through a body 
of high roflistanoe such as a carbon 
tube, or through the charge itself. 
Cf. Abo Fubnaoe. 

Resistance Lamp. An incandescent 
lamp used as a rosistor. 

Resistance Losses. That portion of 
the energy losses in electrical 
machinery or apparatus due to 
heating t)f the conductors by the 
passage of cuiTont through them 
duo to their resistance. See ‘ J*R** 
Losses. 

Resistance Materials. Materials such 
as carbon or nu'tals and alloys of 
high specific resistance used for the 
oonstruotion of resistances. See 
Eureka, German Silver, 
Manuanin, NioimoME, Platinoid, 
oto 

Resistance Notches or Positions. The 
positions on a controller at which 
resistances are included in the 
armature circuit. Cf. Running 
Notches. 

Resistance Percussive Welding. A 

sysltoii of Resistance Welding in 
which Immmor blows are given 
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simultaneously with or after a 
short biirst of heating by a heavy 
current. 

BesUtanoe Pyrometer. A Reai8tanc6 
Thermometer for high temperature 
measurements. 

Besistanoe Thermometer. An appara. 
tus for measuring temperature by 
observing change in resistance of a 
platinum or other metallic wire 
exposed to the temperature to be 
measured, by a WhecUatone" a Bridge, 
PotenPiometer, or other system of 
resistanoe measurement, or by 
an instarument of the Ohmmeter 
class graduated to read direct in 
degrees. 

Resistance Voltage. Alter m used in 
connection with a.c. for the 
vectorial product of resistance and 
current represented by the resist- 
ance drop. 

Resistance Welding. Processes of 
electric welding in which the pieces 
to bo welded are raised to the 
required temperature by passage 
of a heavy current thi’ougn them 
whilo hold in contact under 
mechanical pressure, e.g. Butt 
Welding, Spot Welding, and Seam 
Welding. Cf. Abo Wbldinq. 

Resistance Wire, Wire for the 
construction of Reaiatancea. Sue 
Resistance Matebials. 

Resistivity. The property of a material 
which determines the Reaiatance of 
a conductor made thereof, meas- 
ured by the resistance por unit 
volume, moss, etc., of the material. 
Usual symbol: p (Greek “rho”). 
See below. 

Resistivity : Mass, Surface, and 
Volume. See Mass Resistivity, 
SuBPAOB Resistivity, etc. 

Resistor. A conductor of considerable 
resistance included in a circuit for 
that rooHon, i.e. a “roHistanco.” 
Seo r<iforencos under Resistanoe. 

Resistor, Heating. See Heating 
Resistor. 

Resistor Furnace. See Resistance 
Fdbnaob. 

Resonance. The condition of a 
circuit when the constants aro 
such that free oscillations can tako 
place as the same frequency as 
impressed by those which it 
receives. 


Resonance, Selective. See Selective 
Resonance. 

Resonance Amplifier. A low fre- 
quency amplifier with a timed 
circuit which rosponds to the audio- 
frequency in question, thus obtain- 
ing very grtint sidoctivity and 
sensitivity. Suitable only for tele- 
graphy where one note frequency 
is eiiiployod. 

Resonance Constant. See Oscilla- 
tion Constant. 

Resonance Curve. A curve showing 
the way in which the current 
induced in an osoi Hating circuit 
varies according to the frequency 
of the oscillations inducing it 
(other faotoiw being equal) ; show- 
ing a sharp peak at tho natural or 
resonating fn^quency of the circuit ; 
the peak being sharper tho smaller 
tho Decrement t>f tho circuit. 
Resonance Frequency tuud Speed 
Indicators. Soo Vibrating Reed 
Jnstuumenth. 

Resonant Frequency. Sou Resonat- 
ing ClIUlUIT. 

Resonant Shunt. A device for guard- 
ing against intorfomneo with tele- 
graph circuits, etc., by stray alter- 
nating curruntM, oonsiBting of a 
shunt cinjuit containing inductance 
and capacity adjusted to give it the 
same natural frequency »w that of 
the disturbing current placed in 
parallul with the apparatus to bo 
protected, so as to draw off the 
disturbing alternating curront with- 
out boing affuctod by tho signal 
curront. 

Resonating Circuit. A circuit having 
a natural period of oscillation at 
which it can resonat(» to a ]iuriudio 
stimulus, i.o. in which AL is greater 
than 7i*(7, where L, R, and O are 
tho inductances resist anco, and 
capacitance (in fariwls) iN‘H|M)(^tively. 
The n'sonaut fr<'(|ueiu'y (Symbol : 
f^) will tluui Im» 1/2tcV'( CIj). 

Resonator. Any device for detecting 
electric waves or ORoillations by a 
method involving lieaonanee. 
Resonator, Piezo-Electric. Soe Piezo- 
Elbotbio Resonatob. 

Responder. An early form of wirolosa 
dotoctor used in tho de Forest 
system, consisting of a tube con- 
taining Lead Treea which aro 
broken up by tho rooeivod osoilla- 
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tiona, causing a sufficient alteration 
of resistance to produce a click in 
a telephone rocoivor. 

Response Characteristio. A curve 
connecting ^^<1 output over 

a I'ango of dinoitmt froquencios ft>r 
a piece of apparatus used in wire- 
less rooeption or tranHiiiiasion. 

Bestliking Voltage. Tlio high fn*- 
quoncy transvei-ao vollugo that 
exists in a eircuit-hnuikor ami 
during the arc at the moimiiit wlu'ii 
tho current value jmwhos through 
zero. 

Resultant Fault. The position which 
a singlo fault would havo for its 
elfcet on tlu^ rosistanoo botwoon 
cable aiul earth, etc., to Ij<' oquiva- 
lont to Miat of tho cxisling faults, 
if more than oms ami any dis- 
tribuUal IiuiUage t.hat exists. 

Resultant Flux. The actual dux 
produced by a combination of 
more than oiu> separately produced 
inagnctoinotive force. 

Retardation Coil. (1) A coil of high 
inductance used in telephone cir- 
cuits where it is required l<» allow 
a direct or low frequency 
ringing current to pass, hut to 
oppose the pfwsago of a high 
frequency telephone currtmt. (2) A 
closed secondary coil used for th(» 
puri)OHo of alTocting tho phase of 
an alternating magnetic field. 

Retardation Method. (1 ) Of rm'asuring 
loHSiw : A iiiothod of mntwuring tho 
friction, windage, and iron losses 
ill a iiiuehim\ by driving it at a 
known speed, throwing off tho 
po\v<ir suddenly anti taking ohser- 
vatiom*. of tho rate at wliich tho 
HiK'od diminishes as it griulually 
cotnos to rest, with tho brushos up 
and tlowri ami tho litUd excited and 
non-oxeit(Ml. Tim inoinoiit of 
imwtia of tl«> ariiiatui'o must bo 
known. (2) Of siiniiltunoous 
ttdography and telephony : Tho 
class of system in which a high 
inducianco or litilardalion Coil is 
relied on to ])n»V()nt tolophono 
curnmts passing thmugli tlio tele- 
graph instruments, with or without 
oomleiisorH in the UWopliono circuit 
to prevent passage of tho telegraph 
currents. 


Retardation Network. A combination 
of mduclaiieo and (iapaeitance in a 
eireuit with tho object of causing 
a voltagii wave impressi'd on one 
ond to bo roeoived at tho other 
after a corlaiii limo inUirval, 
but without distortion of wavo- 
form. 

Retardation Valve. A form of Thar- 
■mionie Valve m which tls^ grid 
is maintained at a liighor notoiitial 
than tho anode so that the latter 
ixtoonios the (‘ontrolling r'loetrode, 
and largo oJiangos in grid current 
are jjrodncod by small anode 
volbvgo variations. 

Retarder. S(»e Rjctaiidation Coil. 
Beteutiveness. Th© pn>perby of 
certain magnetic materials of 
retaining magnetism after tho 
magnetising force has boon re- 
moved. 

Betentivity. Tlio moasuro of tho ilux 
density remaining in a pioce of a 
jjarticular magnetic matoriul after 
a strong magiiotising force, suffi- 
oiout to niagnotiso it to saturation, 
has been icmovod. Sometimes 
oxproHSod as a percentage of tho 
saturation value. 

Retroaction (in Wiroh^ss Iteeeivers). 

(‘ITocst of eoiipliug, inUmtiomil 
or otherwise, Ixdwoeii tlio anode 
and grid circuits of a thorinionic 
valvo tending up to a certain 
point to magnific.ulioii of the sig- 
nals hut if carried too far sot u|) 
distiir)>ing nud'-osciliations unksss 
H{xfcial pr<‘eautious are lakim. Also 
ciiillod Itcm'Mon, ami 'E'evdin.q 
Jiach. 

Retroaction Coil. An indtictance coil 
UH<‘d as au itMluvUvv. coupling t.o 
produce Hctronclton. 

Retroactive Capacitance. A capacitor 
usmi ais a Cnpacif alive Coupling to 
] > r< )d uco I Ictroaction. 

Retroactive Circuit. An arrangi uncut 
of a wirek'SH ri'i'oivcr lo take 
tulvantugo of lt<ilroaction to obtain 
iiicnuiHod Honsitivily. Also callml 
III Jicgencralive or Uvaetion I'ircnit. 
Return: Common, Earth, Insulated 
and Track. See CkiMMOK llisTUitN, 
Eahtii ItuTOUN, etc. 

Return Circuit. The Iiortion of a 
circuit hy which the luirnuit may 
bo said to rectum to tho generator 
from tho point whom it has boon 
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utilized ; generally meaning an 
earth return or an earthed return 
circuit like that of a tramway 
system. 

Retarn Current. The current through 
an earth or other return circuit. 

Return Feeder. A feeder on a traction 
system which reinforces the con- 
ductivity of the return circuit to 
minimise stray currents through 
the earth, sometimes used in con- 
junction with 0, Negative Booster, 

Return Shock. An old-fashioned term 
for a shook experienced by persons 
in tho neighbourhood of a lightning 
flash, or other powerful discharge, 
due to the sudden re-arrangement 
of electric stresses in tho neigh- 
bourhood. 

Reversal, Demagnetisation by Con- 
tinued and Villari. See Demag- 
netisation BY CONTINUBn ReVEB- 
SAXS and Villabi Revebsai- 

Reversal Curve. A Magnetisation 
Curve in wMoh ooch point is 
determined by the ballistic method 
by reversal of the magnetising 
current and not by a step by stop 
method, so that no hysteresis ofEoct 
is shown. 

Reversal of Current. Tlie causing of 
a current in a circuit to flow in the 
opposite direction from that in 
which it has been flowing, cither 
by a change in the direction of 
e.m.f., as in an armature coil 
passing from one fleld magnot pole 
to another, or by a change in 
connections by a rovoi-sing key, 
etc. 

Reversal of Phase. In an alternating 
current reversal of the ourront 
takes place many times a second, 
so that the effect of reversing tlie 
connections is more usually H]ioken 
of as “reversal of phase.” This 
amounts to a change of phuso of 
180 *. 

Reverse Brush Contacts. Laminatod 
brusli contaots in oil circuit- 
breakers arranged with tho brushes 
sloping in such a direction that the 
so-called Q^hrow-off JPorce incruasos 
their contact prt'ssun^. 

Reverse Compound Winding. See 
Ditfebential Compound Wind- 
ing. 

Reverse Current Circuit-Breaker. A 

circuit -breaker arranged to open 
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on tho flow of current of opposite 
direction or phase from that m the 
rest of the system, as in tho case 
of a battery feeding back into its 
charging circuit on a failure or 
drop of tho charging voltage, or 
current flowing back into a generat- 
ing sot or station riiiiniug in parallel 
with others duo to an accidental 
drop in tho voltage of tho set or 
station in qiuwtion liolow that of 
the rest of tho systinn. See Dis- 
OBIMINATING ClBOUIT-liUEAKEB. 

Reverse Current Cut-Out. See 
Reverse Cuiirent Ciuouit- 
Bbeakeu. 

Reverse Current Relay. A relay put 
into iKition by a (Uirronl in opposite 
direction or phtiso from that of 
tho ourront in tho main part of tho 
syshun, such jih one for trijiping a 
rovom^ oiiiToiit Cuicutt-Bbeakeb. 
Reverse Grid Current. A Grid Cur- 
rent in a dir<u*.tiori such that it 
flows out of tlw^ valve at tlie grid. 
Reverse Power Relay. A Vrotective 
Belay on an alU‘rnating current 
systoin, which is put into action 
by tlio flow of powor from tho 
syakun back into tho generator 
circuit to wiiicli it is <founocto(i, i.e. 
a more acciimh') <h'S(n‘iption of 
what is soinotiiiK^s spokfui of as a 
“revorso current” U'lay for alter- 
nating ournuil., as it dopoiids on 
tho ]»haHo ndatien hetwcMUi the 
current in tho g(Mioraior circuit 
and llio voltage of t.lxf hus-barB. 
Also callod a Uvuvriminating 
Relay, 

Reversed Coupling, '^riio coupling of 
wiix'h'HH <*.irouilM tlio capaci- 

tativo and inductive <M)upIing 
o/b'ctH ac.t in epposito din'ct ions. 

Reverser. A (h'vieo for rovc^rsing the 
dinujtion of curnuit in any j)arl of 
a cinjuit, men^ partii'ularly tho 
apparatus on an clocl.ric loeoinotivo 
or motor coac.h \vlii<*h rovorst's tlio 
motor connoctioiiH for trav<dling in 
tho reverse direction. 

Reversible Booster. A Booster sot, 
coiitr(»Hed automatically or by 
hand, which pr()vi(loH an mlditional 
voltage ill an accimiulator circuit 
during charging and an ojiposing 
voltage during dischargis so that 
tho wholo battery can bo kept 
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connected permanontly to a con- position of the brushes or to a 
stant potential HyaU«n. Such a separate Commutating Pole, 
booster can bo oontrollod not only Reversing Key. A simple appliance 
by the voltage of the battery so as for reversing small curi-onts, as in 

to charge it whon the battery telegraphy and experimental work, 

voltage drops, but also by the load. Reversing Poles. See Commutating 
so that the battery tlischargoa at Folks. 

times of heavy load to tissist the Reversing Switch. A switch arranged 
generating plant, and is charged to i-overse the direction of the 

when the generating plant is current in a part of a circuit, 

otherwise lightly loaded. S<»e Revertive Control. Control of seleo- 
DiFFBRKNTiAL BoosTKK, Entz tors, otc., in aiitoiniitic toh^phony 

Boostkr, Highitikld Booster, by impulst^s originating in the 

Lancashire Booster, otc. selector itself wli<m once started. 

Reversible Cells. Odls acting tvs counted by the coni.rol apnaratus 

electrolytic cells when current is and automatically stojined when 

passed tlirougli theju in one direc- the inovoment is finished.^ 

tion, producing a choinioal change. Revolution Indicator (Klerf.rie). An 
which can theinHolv<»H produce a instrument for indicating the speed 
current in the n'vorse dirt^ction of engines, or veliieh^s, sliips 

while reverting to the original mul aircraft, usually similar to that 

cliomical state, i.o. Scconflari/ CcLUt dc^scrilx'cl under Alagnvto Speed 

such n.H Urmw's (ias liaUery or Indicator, 

ordinary Accumulators. Revolving Arc Furnace. A form of 

Reversible Motor. A motor in wliich 0-1*0 furnace in which the arc is 
tho direction of rotation can bo given a continual rotary movtiinent 

changed by an alteration of con- by a magnetic field, 

mictions without (in tim ease of Revolving Armature Alternator. An 
a direct (uirreiit mot.or) any alUirnator of the older type in 

alteration to the brushgear. which the field magntjis are 

Reversible Potentiometer Type Field stationary and the armature re- 

Rheostat. Boo Fotentiometiar volves and carries slip rings from 

Type Field JinEosTAT. which the current is eollHotod. 

Reversing Commutator. An old- Revolving Field Alternator. An alter- 
ftwhioned term for any form of key nator of the ty|ie that is now most 

or switch for altering connootiens usual, in which the armature wind- 

so as to rovorso tho direction of a ing is on the stationary frame or 

current in a part of a circuit ; more an<l tho field system riivolves, 

particularly tho pattairn in wliich the sli]) rings being enijiloyod for 

contacts forming the two halvi's of th<» excitation only. 

l.li<? surfaei^ of a eylintler rotate and Rheo-. A prefix nsisl in several 
intorohango tliiMr position betweon practically ohsoleU^ elecl.mml terms 

two con^a<^t brushes. The t<»rin derived from the (Ireek peer, 

^^comiimtator ” always implies meaning anything flowing, i.o. a 

nivorsal, but has iKtoome almost current. Thus tho term “ Rhoo- 

<ix<!luHiv<Oy specialised to refc»r to stat ” (which is th(» only (»ne with 

that part of a dynamo or motor this pivfbv in common uh<» now) 

which periodiealiy ix'versi's the signifies an apparatus for keeping 

armature coils witli respect to tho a cuirreiit. constant, i.e. a variable 

external circuit. resistancci. The prefix “ Rheo- ’* 

Reversing Controller. A controller has t.lms becoim^ falsidy iclentified 

which <‘an reverse the dirtu'.tion of with msisiaiice, although originally 

rotation of a motor ns well as it wivs only used to mean current, 

controlling its spewed.' Examples of bnf.h ustts are given 

Reversing Field. A field generating below. 

an e.m.f. in tho nwerse direction Rheochord. An early form of grndu- 
from that which hml exisUul in an absL slide wire n'sistaiux'. 
armature ooil, in order to liast<'n Rheodyne Circuit. A (Mr<*uit for a 
commutation ; due tnlher to the Thermionic Oscillator in which 
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resistance coupling is used between 
the plate and grid circuits. Cf. 
Obthodynb and Antidynii Cm- 

OUITS. 

Rheometer, An obsolete name for a 
Oalvanometer. 

Bheomicrophone. A word wrongly 
used for a microphone depending 
on variation of resistance. 

Rheomotor. An obsolote name for a 
source of e.m.f. 

Rheophore. An old-fashioned name 
for a connection or terminal. 

Itheosoope. An obsolete name for a 
current indicator. 

Rheostat. An adjustable resistance 
for current regulation ; originally 
applied to forms in which the 
resistance wire was wound on the 
outside of a cylinder arranged to 
be rotated to bring any point along 
the wire in contact with a fixed 
contact. Now applied to any foi*m 
of variable resistance. 

Rheostat : Carbon, Continuous, Diver- 
ter Type, Enamel, Exciter-Md, 
Field, Field Diverter, Filament, 
Immersed, Liquid, Regulating, 
Reversible, Shunt, Starting, Wheat- 
stone’s. to Carbon Rheostat, 
Continuous Rheostat, eto. 

Rheostatic Brake. An electric tram- 
way or railway brake, formed by 
allowing the motors to act as 
dynamos by short-circuiting them 
on to the starting rheostats, which 
can be used to regulate the braking 
e^eot, and to dissipate the energy 
in the form of heat. (Also somo- 
times called Dynamic Brake.) Cf. 
Regenerative Brake and Rlug- 

GINO. 

Rheostatic Braking Controller. A 

Braking Controller with positions 
for disconnecting the motor or 
motors from the line and applying 
a Rheostatic Brake. 

Rheostatic Control. Speed variation 
of a motor by variable resistance 
in the armature circuit in the case 
of a continuous current motor, and 
in the rotor circuit of an induction 
motor ; in both oases involving 
waste of powi^r when running at a 
reduced speed. 

Rheostatic Controller. A Controller 
for effecting spood control of a 
motor by the introduction of a 
variable amount of resistance into 
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the circuit. See Rheostatic Con- 
trol. 

Rheostotic Loss. Energy loss due to 
heating of I’esistancos. 

Rheo^tic Starter. A motor starter 
which inserts rt»flistauco into the 
armature circuit of a direct 
curi*ont motor, or tho rotor circuit 
of an induction motor, at starting, 
and cuts it out progrossivoly os 
the spood rises. ( llheostatic starters 
are rarely used in tho stator cir- 
cuits of induction motoTs.) 

Rheotome. Old-fashioned name for 
Interrupter. 

Rheotrope. Old-fashioned name for 
Reversing Key or Switch 

Rho (p) symbol for Volume Resistivity 
and Jtejleetion Factor (for iuiniaous 
flux). 

Ribbon Coil. A flat coil wound of a 
single spiral of motal ribbon 
insulated botwoon turns, but souio- 
timoR baro at tho edges. 

Ribbon Conductor. A conductor com- 
posed of Hat riblxin, used whem tho 
greaU'r cooling surface than that 
of a round wire of equal section is 
an advantage in ensos of lieavy 
current dmisity, on account of tho 
more convi'niont shaped coil that 
can 1)0 mado in transformers and 
tho better space factor possible, 
and in lightning conductora, on 
account of tho loss resistance that 
it offers than a round wire of equal 
section to very high fniqnenoy 
cumin is. 

Ribbon Flaidl. The broatlened api)oar- 
anco somotinioH s()on iii a ])lioto- 
graph of a light.niiig fltish, duo to 
tho Hash consisting of several dis- 
charges following one another over 
tho same ceurs<‘, and shown side by 
side nil the ])hotograph owing to 
movement of tho cain<*ra. 

Ribbon Microphone. A form of JBlec- 
tromagnetic Microphone in which a 
thin Hutecl aluininium ribbon is 
caused to vibrato between tho 
poles of an electromagnot. 

Ribbon Resistance. A ntsistance made 
of mebal ribbon, eithor coiled up 
into flat coils or bent to a zig-zag 
shape, witli insulation botwiMm each 
bond and pressed into a solid and 
compact block. 

Richardson Effect. The emission of 
electrons from a motal or other 
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cooU'd l)ody niisotl to a tom- 

|)Gratiiro. 

Righi Oscillator. An oscillator in 
wh'cli tlio Hjmrk go}) is bctwoon 
two nuitiil sphoitis placed between 
two Hinall<T 

Right-Hand Rule. Sco Fleming’s 

Kulk. 

Right-Hand Winding. See Hand (of 
an Arnmturo Winding). 

Right-Handed Slachine. A dinxd. 
current iiiachinii in which the 
dii'oction of rotation of the arma- 
ture is clockwisii wlnm vie\vi*<l from 
tlie coujiling or pulley end. 

Rigid Catenary Suspension. A form 
of CaLenary ^u»pv.h8io}h in whitdi 
the (‘onlaeli linti is ti stilleiKHl 
struc(<nr<‘, although, as in <»ther 
eases of cahMiary HusiMUision, it is 
Hiispendeil at inh'rvals fnuu a 
bean r wire or eJibK*. 

Rigid Suspension (of a Traction 
Motor). SiLspensioii of a traction 
inotiir on the truck or underfraine 
of a ear or locomotive s<> that no 
part of ihs weight is spring borne. 

Rigdd Truck. A <iar or huMunotivo 
truck with paralhd axl<*s entirely 
with<»ut fn*o(h>m of angular movo- 
ment I'elativoly U) the frajim. Cf. 
AuTIOITLATNO hOCOMOTIVK, <»te. 

Rigidity, Dielectric. IJiKiiKUTuro 

Kioioity. 

Ring (of a Tele])hono Plug). The 
metal eonl.iu't ring on a teh’phono 
]>lug ln'twern the Tip and the 
iSlirvi', 

Ring { I'l'S'l rif). 'SiMi Nonu-i’s Hinijs. 

Ring(s) : Balancing, Bonding, Brush, 
Clamping, Collecting, Commutator, 
Damping, Equalising, End, Far- 
aday's, Floating, Grading, Gramme, 
Guard, Mica “ V,” Nobili’s, Rock- 
er, Shade Carrier, Slip, “ V.” Se<» 

HaI.ANOINO lltNOS, ihlNI>INUlilN()H, 
ei.e. 

Ring Armature. A I)racti<*ally ohso- 
h«t.<' form of arinat.iii'i' with a ring- 
shapi'd or hollow cylindrical ciuhj 
wound with wiro jiassing over the 
surface and tlirough the interior ; 
only the former hi-ing active in pro- 
ducing the e.m.f. See (lllAMMP: 
Kin<j and Pacinotti Kino. 

Ring Bus-Bars. Jin^- Harn amingml 
to form a closed ring so lliiit. 
any oii<' section may ho dis- 
ooniie<‘.t(Ml without inhirfering with 


the supply to the remainder, as 
any part can bo fed from either 
direction. 

Ring Filament. A filament mounted 
in ring form in a single supporting 
spider at right angles to the axis 
of LIky bulb, as in the smaller sizes 
of gas-fillod lamps (giving a 
SphericcU Reduction Factor of over 
unity). 

Ring Magnet. A dosed ring of iron, 
etc., wound with an oxciting 
winding travtirsiul evenly by tlio 
magnet Ilux when oxoih'd, without 
exhi luting Poles. 

Ring Main. A H<‘ries of feeders 
arrangt'd to form a cIo.sed ring so 
that any one s(‘ction may Ih^ clis- 
counected witheut the sup])Iy to 
the remainder Ixung inlmTiiptiid, 
as any ]iart can bo fed from (slher 
direction. 

Ring Method (of Magnetic Testing). 
A JUdlistic Alctliod of magnotic 
testing in which the snociiuen is a 
dosed ring (usually luiilt up of 
stam]>ings) of known cross section, 
upon wliich are wound a primary 
or mapietising winding in which a 
known current is suddouly roviMwi^d 
or altorc'd in value, and a secondary 
or search coil connected to a 
haUistiegalvanornohu’. (Also known 
as Rowland* s Method.) 

Ring Winding, bee JiiNo Auma- 

TIIUI'J. 

Ring Wire (in TeUiphony). See 
VViKIfl. 

Ringer. A hell us<sl to call attention 
of a b'h'jihone suhscriher ; soino- 
times also used to signify a magnott) 
or other geiK'rator usisl to supply 
tlie ournuiL for ringing sueh a 
hell. 

Ringer, Magneto. See Magneto 

lilNUEU. 

Ringing : Automatic, Battery, Code, 
Harmonic, Interrupted, Keyless, 
Machine, Magneto, Manual, Party 
. Line, Power, and Selective. Sec 

AuTOMATIO RlNtUNO, IUttkuy 
Ringino, etd. 

Ringing Battery. A bati.<iry iiscd for 
supplying current for ringing l.ele- 
piione bi'Ils, usually only in small 
indopc'udent. installations. 

Ringing Current. The current wliieh 
rings a ti'li^jihone hell as dis- 
tinguislied fmin t.ho audio -fnxpiuuoy 
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Speaking Current which actuates Voltage. See Indttotivb Risb, 
the receiver. Telephone circuits are Temperature Rise, etc. 
arranged so that the ringing current Riser. ( 1 ) Commutator Iiiner, (2) 
is prevented from passing in some Rising Main. 
portions of the circuit which can be Rising Characteristic. A Characieriatic 
traversed by the speaking current, Curve of a gtmorator, etc., which 

and vice versa, by means of con- shows that tho voltago risoH as the 

densers and inductances. current incrotisos, as in tho case of 

Ringing Dynamotor. A ringing gen- an Overcompoimdcd machine (or a 
erator combined as one machine series machine). / 

with the motor that drives it. Rising Mains. Wims in an installation 

Ringing Generator. A generator in a connecting tho sorvioo with Dia- 

telephone exchange for supplying tribution Boards al>ove i^ne another 

low frequency alternating current on different floorH of a building, 

for actuating bells throughout the Ritchie Photometer. ISeo Wedge 
system. Photometer. 

Riliing Interrupter. A revolving R.M,S. Abbi-oviation for Root Mean 
contact maker, usually on the Square. 

same shaft as a ringing generator Robinson’s Direction Finder. A Ww6~ 
set, employed to break up the leas Direction Finder in which the 

ringing cui'rent into intermittent aerial consists of two frame coils at 

signals. right angles and rotatahlu as a 

PJTig lTig Key. A key at an operator’s ■wlmlo. After a rough adjustment, 
position of a telephone exchange using ono coil, tly> fiiuil dimetion is 

switchboard for closing the circuit found by adjusting till reversal of 

that sends a ringing current into a ono coil does not alU^r the stwngth 

subscriber’s lino. Cf. Speaking of the receiving signal. In a 

Key. deveIo])mont of tho system a gal- 

P.ing ing Key, Party Line. See Party vanomet-iw nqdaoos t he receiving 
Line Ringing Key. U'lepliono, and tlio niversal is 

Ringing Tone (in Automatic Tele- accoinplishod by a inoU'r-drivon 

phony). A signal heard in tho commutator so that the galvan- 

reoeiver after Dialling is completed om<‘tor reads zero when a balance 

consisting of an intermittent low is ohtaiiu'd. Soo also Aittomatio 

note with alternate long and short Direction Finder. 

intervals signifying that connection Rock, Magnetic. S<'o Magnetic 
has been made with tho required Hock. 

line which is being rung. Rock Drill (Kliudric). Elocstrically 

Ripple Factor (of a lieetified Cur- drivou drills for boring holes in 

rent). The ratio of the r.m.s. rocks, oto., for l.ht» reception of 

value of the ripple to tho aritli- explosive charges in tunnolling, 

motio mean value of tho total mining, <*lc. 

current multiplied by ^2. Rock Drill : Electro-Pneumatic, Pet- 

Ripples. Small periodic variations of cnssive and Reciprocating. See 

current or o.m.f. supor^^osod upon ELEOTRo-pNicirMATMT Hook Drill, 

the main current or e.m.f., and J*kroussivk Hook Drill, oUl 

of higher frequency than tho main Rocker, Brush. b<*e Brush Hooker. 
alternations in the cose of alter- Rocker Arm. Koe Brush Aitivi. 

nating currents. Rocker Ring. B<m' Brush Kino. 

Ripples : Commutator, Slot, and Rocky Point Effect. Flash 

Tooth. See Commutator Ripples, Aih’. 

Slot Ripples, etc. Rod, Lightning. Liohtnino Rod, 

Rise and Fall Pendant. A pendant Rod Collector. A mirnmt collector 

which can be pushed up and down for olectric railways wit h overhead 

BO as to remain at any height, tho contac.t lino, fonneil by a slightly 
surplus cord being absorbed by a curved metal bar wit.li a spring 
pulley and counterweight or a spring hinged support at one end, allowing 
drum arrangement. it considerable frocsiom of angular 

Rise ; Inductive, Temperature, and movomont so that it can still make 
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contact with the line, whether the 
latter is in the centre of the track 
or considerably displacod there- 
from. 

Roechlms-Rodenhauser Fomace. An 

Induction Fwniobce for steel manu- 
facture. 

Rogei’s Dancing “ Spiral.” An old- 
fashioned piece of experimental 
apparatus oonsistin^ of a helix of 
sprinf?y wire fixed at the top and 
allowed to hang down vertically, 
with the lower end dif)i)ing into a 
trough of mercury. When a current 
is passed through the wire, tho 
attraction of the parallel turns 
causes the helix to contract, so 
that tho lower end lifts itself out 
of the mercury and broalcs tho 
circuit. It then falls and rt^- 
establishos tlio current, acting thus 
over and over again tvs tvn auto- 
intitic contact bmakor or inter- 
rupter, with tt period depending on 
the period of oscillation of tho 
spring. 

RoU Heater, Inductive. iNnuo- 

TIVM Hoiil. Hkatkr. 

Rolling Mill Drive (Electric). Non- 
reversing rolling mills are driven 
by constant speed motors directly 
coupled or geared to tho rolls. In 
the case of reversing mi Us, espec- 
ially those of largo size, arrango- 
inouts for speed contr<»l and power 
equalisation similar to those em- 
ployed in ele(?tric Winders for 
mines aro sointdinios used, in- 
cluding dirocft current mill 
motors coiitrollod by tho Ward 
Tjeonard Si/stemf through a motor 
geiu^rator, with or without lly- 
wheol Ht«»rago ; or throo-pluiso 
null motors with automatic Slip 
IfcguUitors. 

R5ntgen. iuuik^ of the liitor- 

iiiitpiotiul unit, of “-V” Jiai/ quan- 
tity os iiueisured hy ioiLiHal.ioii 
<‘lTo(d> and (li^Higned as that quan- 
tity which, uiichir H[KUMHed coiuii- 
tioiiH, prodiKtes in one o.c. of air 
such <!()n<liietivity t hat ono ehn'.tro- 
sialic. (unit, of ciiarge is iMO^bsiired 
at saturat.ioii eurnuit. also 

Solomon’s Unit. 

Rdntgen Rays, Tube, <'i o. Scuj “ X ” 
Kavs, *‘X” Hay Tuuk, etc. 
RQntgenogram. S<hj “X”-K.ay 1*uo- 

TOUllAIMI. 


Bdntgenology. S(^o Radiology. 

Bdntgenoscope. Soe Fluokoscope. 
Boot Mean Square (R.M.S.) Value. 
Tho value of the square root of 
the moan value of tho square 
of an altf^mating ciirront or 
voltage or other ])orio(lic curnmt, 
being tho value that a continu- 
ous current would liavo to bo 
equivalent in luxating <dfoct, etc. 
Also called Elective or Virtual 
Value; in tho case of a true siiLo 
wave, 1/ \/2 of the maximum valu<L 

Rope (Lift) Control. Control of an 
electric lift by means of a rope 
passing through the oar, which 
can bo pulled up or down by a 
person in the car to actuate the 
controller at the ^op or bottom of 
the shaft. Cf. Car Switch Con- 
trol and Push Button Control. 
Bose, Ceiling. Sc.'e Cbielinu Rosu. 

Rotary. A colloquial abbreviation of 
Rotary Oonv&rter. 

Rotary Automatic Telephone System. 

An automatic tolophono system, 
such os tliat of Lorinior and ono 
form of Westorn Electric system, 
in which the main mciinbers have 
a continuous rotary motion instead 
of a slop by step action. Cf. Step 
uY Step Automatic TELBrnoNJu 
System. 

Rotary Condenser. A namo some- 
tim<«H givon to synchronous motors 
when used for the iinprovomont of 
power-ffvetor, owing to their olToot 
m advancing tho phase of tho 
current boing similar to that of a 
condenser. 

Rotary Converter. A macduno for 
converting altiornatiiig into direot 
current (and vice versa), built 
on tho lin(w of a multipolar dynamo 
with tho addition of slip rings 
connoolod to suitable points in the 
urinuturo winding by which tho 
ulU^rnating eiiiTent is siippliod. 
Such machines liave to bo started 
by sp(w)ial means (e.g. by a separate 
motor, by a stipjdy of dircM^t 
current to tho brushes on tho 
commutator side, or from tho a.e. 
side OH invorU'd induction motors), 
and brought up to syiiohronisin 
Indoro they can bo eontu'ctocl to 
th(^ a.e. bus-bars, and iinloss 
specia) methods ani oniployod, 
cannot vary the voltage 
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independently of the a.o. voltage. other when it is running too fast. 

They are extensively used, with but is stationary whon the speeds 

suitable transformers, in sub- are equal and the incoming 

stations to form the connecting machine is in phase, 

link between high tension trans- Botaiy Transformer. A machine with 
mission systems, and direct rotating armature used for the 

current distribution for traction. transfonnation of direct current 

Botary Converter ; Inverted, Self- from one voltage to another. See 

Starting, and Split Pole. See In- Convertujr. 

vBiETBD Rotary Con VEBTBR, Self- Botary Voltmeter. S<*<» U ion w rating 

Stahtino Rotary Converter, etc. E lkotri istatio Vo i .tm rtw u. 
Botary Current. A term occasionally Botating Beacon Transmitter. See 
found for a PolyphetsB Ourretit. Rotating VViiiioiiioss liwACON. 

Botary Discharger. Sue Disc Dis- Botating Drum Belay. A form of 
CHARGER. relay in wliieh tho Hooondary 

Botary Field. A magnetic field tho ermtact is olosod by tli(' motion 

direction of which rotates in space of a Hystom tho fritJtion between 

with or without rotation of the which and a roi-at.ing drum is 

magnetic circuit and windings ineroaHt^d by tho action of tho 

producing it, o.g. that ])roduced by primary ciirn“i\t by Magnv.tic or 

the stator of an induction motor Adhesion. 

flupplind with polyphase currents. Rotating Field. St‘o IIotaiiv FnerjO. 
Rotary Harmonic Absorber. A Har- Rotating Field Magnet, 'rb*^ finld 
inonic Absorber in tho form of a sysh'm of a Jirvnleing Pichi Alter- 

sytidi/rortoua motor running at a iifUor or othor maebiiuf in which 

speed corresponding to syuchron- tho field maguol. revolves and the 

isru at the frequency of tho liar- armatui'o is st.al ionary. 

inouio to 1x3 absorbed. Botating Loop Badio^Transmitter. 

Botary Hysteresis. Hystorosis pro- The numo usiuilly given lo a par- 

duood in iron, oto., by a rotary ticiilar form of Rutatiny Wireless 

field and not one which simply ro- Beacon, with a rotaling loop aerial, 

versos its direction ; less than tho used for aircraft, to obtain thoir 

latter, ORpooially at high inductions. own boariiigH by taking tho time 

Rotary Magnetism. See Rotary Field. that elapses Isd-ween tho rei^opiion 

Itotary Phase Advancer. A PJhose of a nou-dntMd.ional signal eolncid- 

Advancer vfilh. a rotating armature, ing with tho N(»rth position of the 

e,g. the Walker and Scherbins “IJoam” and t ho iliiusitional signal 

Phase Advancers. Cf. Vibratory of tho hoani its<‘lf. 

Phase Advancer. Rotating Magnetic Field. S(>e Kutary 

Botary Phase Converter. See Phase Fiklo. 

Converter. Botating Wireless Beacon. An anpar- 

Botary Spark Gap- A spark gap in atus prcMluemg a Wireless Iteam 

a wiroh^HS transmitting apparatus whie.h rot.:it.tiH in a iiori/.ontal plane 

in which the sparlcs take placKi at a coiiMtiirit. Hp<e<l. giving out 

between fix(*d elootrod(iH and studs ditTeronl. signals in dilTonuit dime- 

on a rotating disc, o.g. tho Disc tions, so that, ships and aimmft 

Discharger. can ii^werl.ain tln*ir hoanngs without 

Botary Switch. A Branch Switch dinctional roeoiving appariktus. 

opened and closed by rotating tho Fi»r another syslom hoo Rotating 

handle in tho saiuo dimetion. LnoMRAnio-'ruANSMn'TKit. 

Rotary Synchroscope. An iastruinenb Rotations: Arago's, and Magneto- 
on the principle of tho Phase- Optical. Stwi Araoo’s Rotations 

Indicator with two windings, to ami MAONKTo-Op'nn.M. Rotations. 

which an alternator to bo syii- Rotatory Convertor, oio. A form of 

ohronisod and tho bus-bars aro the mom usual “Rotary” con- 

connected respectively. Tho point- verier, el-c., proforrod by somo 

er rotaboB slowly in one direction writers on ol.ymologieal grounds, 

when the incoming mnohiiie iu Rotor. The rt'volving ]>nri of a 

^running too slowly, and in tho generator or motor, m<ire espooially 

314 



Rot] 


DICTIONARY OP ELECTRICAL TERMS [“R”W 


of a machino such as an induction 
motor, in which the revolving por- 
tion cannot bo dosoribed correctly 
as an arxnaturo or a field system. 
Cf. Stator. 

Rotor : Cylindrical, Short-Cirenited, 
Squirrel Cage, £^p-Ring, Three- 
Phase, and Wound. Soo Cylin- 
DBIOAL Rotor, SHOitT-CiitouiTED 
Rotor, otc. 

Rotor Gore. Tho whole mass of 
laminations damped together which 
form th<^ magnoiio eirouit of tho 
rotor and carry tho windings, 
usually in slots or iunnols. 

Rotor Starter, A starter for Indue- 
t'ion MoUtrs which grtulually cuts 
t)ut ivsistaneo in tho r«)tor circuit. 
Roundabout Method (of charging 
euicuinulaiors). A charging system 
in whicli a rotating switch arm 
tnakoH contact with each coll in 
turn for charging, so that the 
voltage across tho whole battery 
is not ap})reciably altered during 
charging. 

Round-Sykes Magnetophone. A form 
of JiHectroniaguctic Micropho 7 Ui in 
which a ligiit Hut coil, acUiig os a 
(liaphragm, is siijxportod in tho 
li<ilu of u strong cylindrical oloctro- 
inagnt^l.. Tho changes of o.rn.f. 
induced in the coil l)y niovotxiont 
arc st rongly anipliliod. 

Routiner, Automatic. S<'o Auto- 

MATIO KoUTINKH. 

Rowland’s Method. Soo Ring 
MnTiioi) (of Magnetic Testing), 
Rubber Cable. A cahlo in which tho 
{>rincipal insulation is composed of 
uidia-riibhi'r. Used mon^ for in- 
tcri(»r wiring than for underground 
(uvl>l(is. Tim outer lay<irs of ru]>hor 
are 11101*0 highly vuleaniscd than 
the iiiiK'r, which is soinotimos of 
pum riihhcr. When vulcanisctd 
rubber is in contact with tho 
eoppiT, tho latter is usually tinned 
to protect it from the ohomical 
action of the suljihur added during 
vulcanisation. A proKictive braid- 
ing or other covering is usually 
a])plied ov(»rall. 

Rubber Tape. An adhesive insulating 
taixi used for covering joints, etc., 
treahMl with almost ])ure rubber 
with a sticky surface'. 

Rubbing Contact. Contaid. between 
two Hurfuees in a switch, etc., 

a I - (T.5jr»j) 


which mb together when the 
switch is being opened or closed, 
and aro thus self-cleaning. 
Ruhmkorfi Coil. The ordinary form 
of lnductio 7 i Coil with trembler 
and condenser. 

Rumford Photometer. See Shadow 
Photomjcter. 

Run Up. A dynamo is said to “ run 
UD ” as its voltage gradually rises 
after starting up, whilo the field 
gradually builds itself up. 

Running : Gontinuons, Discontinuous; 
Intermittent, Parallel, Shunt. See 
Continuous Running, Discon- 
tinuous Running, etc. 

Running Gonpler. An oxtra piece of 
screw conduit tube with a coupler 
for oonnoctiug to a length of tube 
which cannot conveniently bo 
rotated. 

Running Current : Tho normal cur- 
rent which a machine takes when 
mnning at its rated load ; as 
opposed, in tho case of a motor, 
to the Starting Current, 

Running Light. A machine is said 
to be ‘^mnning light*’ whon at full 
voltage, if a generator, or at full 
spood, if a motor, without useful 
load. 

Running Kotohes. The positions of 
a traction ountrollor whore thoro is 
no resistance in eirouit, i.e. in a 
series -parallel controller, tho Full 
Series and Full Parallel Positions, 
Cf. Rbsibtanob Notches. 

Running Position. A running notch 
of a traction controller or tho 
position of tho handle of a starter 
or starting switch in which the 
connections for normal running 
ar(» mad('. Cf. Starting Position. 
Running Voltage. The voltage 
applied to the tenninul.s of a motor 
wh(ui running on lotul in cosos 
whore a dilToroiit voltage is used 
at starting. 

Rupturing Capacity. Tho maximum 
current or power which can bo 
broken by a switch, circuit-breaker, 
etc., under specified conditions. 
Rutherford Atom. Sun Atom and 
Nuoi-kar Theory. 

“ R ” Wire. The wire in a t<^lophone 
circuit within the exchange con- 
iienteil to t he liing of (.h<» plug and 
to tho *‘li” wire of tho lino. (Also 
called Bmg Wire.) 
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“ S.” Symbol for Reluctance, 

Safety-Devioe, Partridge. See Pabt- 
EiDOE S^bty Device. 

Safety-Fose. See Fuse. 

fiafe^-Gap. See Pboteotive Spabe: 
Gap. 

Sag (of an Overhead Line). The ver- 
tical distance of the lowest point of 
a span of wire below the mean 
height of the supports at the two 
en(& ; depending on the initial 
tension at which the line was 
erected, the temperature, the span, 
and the material of which the 
conductor is made. 

Saint Elmo’ s Fire. A visible discharge 
seen sometimes on metal points, 
ships* masts, etc., when thoro is a 
considerable atmospheric difference 
of potential, due to concentration 
of the potential at the points of 
conductors. See Point Eppeot. 

Salient Pole Generator. A gonerator 
with Salient Poles ; used parti cu- 
larJj^ in the case of revolving field 
turbo-alternators, to distinguish 
from the form in which a rotor has 
a cylindrical core with the winding 
embedded in slots. 

Salient Poles. Poles in the field 
system of a generator, etc., con- 
sisting of separate radial projec- 
tions each with its own pole piece, 
and usually with its own field 
coil. 

Salt Bath Furnace. A type of small 
electric furnace for tool hardening, 
etc., in which the objects to be 
heated are Immersed in a bath of 
fused salt, through which the 
heating current flows by suitable 
electrodes. The salt is only con- 
ductive at high temperatures, and 
auxiliary heating arrangements ore 
reouired for starting. 

Satellite Electrons. See Nuoleab 
Theory and Proton. 

Saturation. The magnetic condition 
of a body of iron, etc., when an 
increase in the Magnetising Force 
{H) produced practically no change 
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in the Intensity of Mafpotisatltm 
{J), mid thcu’oforo only llu^ r**'!**'- 
tivoly alight climigi' in llio Flux 
Density (R) proportional to t 
chango in the inagnotiHing foroo, 
so that tho portion of the mitir- 
notisatioii curve abovt^ Iho Miitur**.- 
tion point ia noiirly a straight, lino 
of very Hinall slopo. 

Saturation Current. The value of t Iio 
current through an ionised gas nt 
which a change) in the ap|>li<‘<l 
voltage, lH)twoeii certain limit h, 
causes no change in t.ho ; 

boing that where all tho availfi.l>ln 
ionic carriers are mn ployed. Fur- 
ther incrcttse in tho voltage above 
theso liinita can, however, emiwn 
a rise in the curnuit above lliiH 
saturation value owing to tln« 
ionisation of fit'sh inoU'cules I>y 
colliHien. 

Saturation Curve. A name by wliioli 
a inagnottMatien curve of iron, (tic*.., 
is Homotinuts known. 

Saturation Factor. The ratio of tln^ 
inoreasu of excitation in a inaehicu* 
to tho incroiwe of voltage it. pro- 
duces, at tho normal or any othi'r 
voltage. 

Saturation Value. Tlut vahet of tho 
fiux density in a part.imilar smnpbt 
of magnetic material hoy < mil which 
it cannot ho a[)pii‘('ial>ly ini'n'OHt «l 
by an increase in the magnoMsitijg 
force. 

Sausage Aerial. See <^\uk Akhiai,. 

Sayers Windii:^. A form of urmatum 
winding designed to jnitvont. sparh- 
ing by assisting the commiit.at.i( »ri 
by means of ailditiona] ouils und(*r 
tho irifiuence of an auxiliary poh*. 
S.B.C. Lamp Cap. K<>e Km am*. Hay( »- 

NET Cap. 

Scanning. *l'he method adopird in 
Tclmision transmitters to I’xploro 
optically all purls of tlie ohjc'ct 
in Huocession, and in televisioti 
Tocoivors to build up Die image l»y 
directing tho rays ilium iiiat iiig it 
all parts of tho screen in succt'Hsior i , 
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in synchroniaiu with the eoanning 
of the object by the tranamittor. 

ScanninsTs Interlaced, Progressive, 
Spot Light, and Variable Speed. 

See iNTGCaLAObJD SOAtfNlNU, Pao- 
UUESSBIVE Scanning, etc. 

Scanning Line. The H<‘ries of aigtial 
valueu throughout ono transfer 
acroHU tlio picture during Scanning 
in Tclevinion. 

Scarfed Joint. A joint between 
portions of a ooiiduotor in a cable, 
etc., in which the ends arc bevelled 
o3 BO as to dt together and preserve 
a cylindrical shape without increase 
of cUanietor ovor the joint, whou 
soldered together. 

Scattered “X” Rays. Rays 

whicli Jiavc boooiuo eUwiatod by 
piWsMago tlirough asubstuiKu^, soino- 
t'iinoH with Jiicreiiso of wavoiongth. 
C(. Smoondaav “X’* Uayh. 

S.G.O. Lamp Gap. Soo Smalx. Centbax 
Contact Cap. 

S.GJB. Bi)o Standard Cable Equi- 
valent. 

SchanshiefE Cell. A single duid zi no- 
carbon otjll with an oloctrolyte of 
inoreurouH sulphato, 

Scherbins (Motor) Gontrol. An 
economical method of obtaining 
speed variation in an induction 
motor used in rolling mill drive, 
etc., by (u)nnocting to the slip rings 
a tlmM^-phasu coiiiinutator motor 
wliloh drives an induct ion or a 
syiichronoua gonorator, and thereby 
returns to tho line the onerfpr 
which would otherwise bo wasted in 
rot<or I'eaistances. Regulation is 
<fff4*(!ted on tho excitation of tho 
conunutaior motor, which is derived 
partly from a soparato exciter. 
Tho syshun can bo oxtondod to 
speedH above synchronism by in- 
creasing the excitation of tho coiti- 
iniiiator rna(duno, which th(m acts 
tiH a generator drivesn by tho 
induction motor and draws extra 
power from lino for supply to 
tho main motor; in this cdiso, a 
Hinull fr('<|u<'Ti(iy converting machine 
geared to the main motor is used 
in connection with the exciter. Cf. 
KitAMEit Kysthm. 

Soherbias Phase Advancer. A Phase 
A(£va7hcc.r for connecting to tho 
slip rings of an Induction Motor, 
consisting of an armature with a 


commutator and three brushes 
mounted on tho main motor shaft 
without a soparato stator, but 
with the iron oxtoud(»d radially 
outside tho conductor, forming a 
magnetic circuit without an air gap. 
Sobering Bridge. A W’hcatstDna'a 
Bridge aiTitiigod for comparing 
capaoite.nccs or inoiusnririg tho 
powt*r facU)r of a capacitor by 
comparison with a standard cap- 
acitor, tho otlicr two bridge arms 
containing rofli^ctivoly a variable 
resistance and a re.si.-t tor h hunted by 
a variable iiapac.itauct^ 

Schoenherr Fnmaoe. A form f»f arc 
furnace for tho Fixation of Nitrogen 
in which, at 4,000 volts, tiu arc 
16 ft. long is maintained in a 
vortical tube fed with ju'choatod 
steam at tho bottom and wator- 
coolod at tht) top. 

Schrottky Effect. t>eo Shot Ekeect. 
Sohweigger’s Multiplier. An old- 
fashioned name for a multitum coil 
for a galvanometer, as it “multi- 
plies “ tho offc'ob of a siiiglo turn. 

Scintillations. Tho name usually 
given to tiie lil<tlo flashes of light 
produced by tho impact of alpha 
particles on a j>hosphuro 80 ont 
screen, of a substance such as zinc 
sulphide. 

Scissors Type Brush-Holder. A form 
of brush-holder uhckI particularly 
for slip-rings, whoro tlio brush is 
hold butwiuni ja>vs mouiitid on 
crossed pivoted arms, with a 
spring ooniieoting th«» portions 
away from tho brush. 

Scott Gonneotion. An airangtunont of 
connections of traiisrormers for 
converting from two or thro© 
phtwc or vice vor.ia. "I’lie thrt»e- 
phas<» windings are T-<fonnecLod, 
and the two unconnectod coils of 
th<» two-phaso siilo are on tho 
samo cores as l.ho two tliree-nhano 
coils forming tho top of the T and 
that fonning tho upright ])art 
roHiKtotively ; in tho caso whero this 
is (lone wilh two tninsforiruirs, one, 
forming tho top of the 1’, is called 
tho main transformer and tho 
other connecltul to its middle joint 
(or tho thnH»-phaH(3 side) is called 
th<3 Teaser Trafut/ormer. 

Scrambler Circuit. A syshim of 
oblainiug socrocy in wirolosH 



DICTIONABY OF ELECTRICAL TERMS 


[Sea 


Scr] 

telephony in which the speech band 
is divided into several ranges by 
filters and the frequency of each 
displaced by a modulator and 
demodulated so that the hands are 
interchanged before transinisHion 
and replaced again to form intelligi- 
ble speech in the receiving appar- 
atus. Cf. Speech Invehteb. 

Scratch Filter. A Wave Filter used 
in conjunction with a Qraanophone 
Attachment or Piek-vp to silence 
“needle scratch” by suppressing 
oscillations of the corresponding 
audio -f re quenoy . 

Screen (in a Cathode Ray Tube). A 
chemically treated surface which 
shows luminosity at the point 
where the electron beam impinges 
upon it ; used in Ooithode Ray 
OscUlographe and Televieion Re- 
ceivers. 

Screen: Earth, Fluorescent, Insn- 
lating, Intensifying* Magnetic, and 
Reducing. See Eabth Sobben, 
Fluobesobnt Sobbbn, etc. 

Screened Aerial. An aerial provided 
with a screen of parallel wires 
between it and the earth, wting as 
a counterpoise smd to intercept 
the lines of force from the aerial 
to earth and to carry the return 
current, so as to eliminate a large 
fraction of the earth losses. 

Screened Cable. A cable in which 
each conductor has a screen of 
copper tape wound over its insula- 
tion to protect it against inductive 
effects of neighbouring cores. See 
SCBBENINQ EpBEOT. 

Screened Conductor. See Sobbbnbd 
Cable. 

Screened Down Lead. A lend from an 
elevated wireless rocoiving aerial 
surrounded by a inotal shoath to 
minimise effects of local interfer- 
ence. 

Screened Pentode. A Screened Valve 
for high frequency amplification 
with an additional auxiliary grid 
between the soroen grid and tho 
anode at a suiUiblo potential for 
eliminating tho iiogativo reactance 
slopo in the characteristic and 
enabling tho valve to handle a 
larger voltago swing with higher 
amplification factor. 

Screened Plate Valve. See Sobbbnbd 
Valve. 


Screened Valve. A Thermionic Valve 
with an additional grid, called a 
Screen Orid, maintained at a 
positive potential loss than that of 
tho anode, which has tlie effect of 
almost completely neutralising the 
capacitance b(itwoen the control grid 
and tho plate in order to avoid solf- 
osoillation. 

Screen Grid and Screen Grid Valve. 
See SoBEBNEi) Valve. 

Screening Effect. A metal sheet 
between two coils or conductors 
has the effect of screening one from 
the inductive action of the other, 
owing to tho eddy currents sot up 
in it oountoraoting tho fiux that 
would traverse tho second. Simi- 
larly, tho enclosure of apparatus in 
a copper box has tho effect of pro- 
tecting it from oxtomal influences. 
See also Maunetio Sobeen. 

Screening Reactor. See Line 
CHO iciNa Coil. 

Screening Wires. Wii'OH phiced 
botwoon trausmisHlon linos and 
communication circuits to afford 
prot<‘ction of tho latUsr from 
mterh^nmeo. 

Screen-Protected Motor. A j^rotooted 
typo motor with tlio oiiotiings 
covorod with fHU’foratod motlal 
oovors with a|)ortur<iH from 1/30 
to J in, in diamotor. 

Screw Plug Cartridge Fnse. A form 
of Cartridge Fuse or Pk^g Fuse 
witli contacts similar to those of 
an Edison Screw Lamp Cap. 

Screwed Conduit or Tubing. Condiut 
tube for interior wiring, etc., in 
which tho joints are mode by 
screwing oim H«*cti«>u into another. 
Cf. Slip CoNi>un\ 

Screwed Coupler or Screwed Socket. 

A tliroatlod Coupler foe Screwed 
Conduit tid)o. 

Screwed Tubing, boo Screwed Con- 
duit. 

Screws, Binding. S<io Binding 
Screws. 

Scrutineer, Automatic, b^o Auto- 

matic boiniTlNKKR. 

Sea Earth (in a bubmurino Cable), 
''riio c.oniuKjtioii to Uu» slioathirig, 
through an (oirthing core of cliar- 
actoristicH maUslKKl to th(» cable 
ilHolf at a j)oint in (loop water. 
Adopted in proforonco to a local 
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land earth to minimise the effect Searchlight. A powerful Projector 
of parasitic o.iii.f. *8. for tlirowing a concentrated bourn 

Sea Earth* Balanced. So<3 Balanoed of light for distinguishing distant 

SiflA Eaktii. objects at night, o.g. for rendering 

Seal (in an mcandescont Lanip). The visible hostilo ships or aircraft, 

point whore the leading-in wires Usually consisting of a barrel with 

enter the bulb. a parabolic mirror at one end and 

Sealed End. A hormotically s<ui.lod containing an arc lamp of special 

oml of a IfwUcovtu'od cable. construction ; pivoh^d so as to bo 

Sealed-in Batteries. Accumulator capable of horizontal and vortical 

batteries composed of colls in angular rnovoTiiont and controlled 

closed containers, suitable for by' hand* or by mochanical or 

transport in a charged condition. oloctrical means from a distamu'. 

Sealing Box, Sealing End, or Sealii^ Smaller units aro provided with 
Chamber. A box into wlu<*h cabl<»s motal hlaniont lamps. 
ar<^ brought to make conuotstions Secohm. A contraction of “seouud- 

to l<u-mmals or to other cables nr ohm,” formerly used as a name 
conductors, filled up with com- for the practical unit of /ndwc<aace • 

pound to Hiuil tlio ends of the now usually callod the Henry, or 

oabk'H. sometimes the Quadrant, 

Sealing to. The making of an air- Secohmmeter. An obsolete instru- 
tight joint between the loading in ment consisting of revolving contact 

wires of an incandescent lamp, makers, which onablod an ordinary 

vacuum tube, etc., and the gloss, Wheatstone’s Bridge to bo used 

by employing a ^ motal for that for moasuroinonts of inductance by 

portion of the wires of the same converting ouri'cnt impulses into 

ooellicient of expansion os glass steady di^fioctions. 

or otlwjrwiso. Second Class Co]^i:L^r. A substance 

Sealmg to Jomt. The fused glass which conducts only by Electroh/tio 
joint betwoon an inoandi»soi.mt lamp CondMcHon. 

bulb and the tube into which are Secondary. Abbreviation for Seco-nd- 
sealed tlie kioding-in wires. ary Winding in a transformer. 

Sealing Off. (1) Tho final closing of Secondary Cell. A coll consisting of 
an mcandescont lamp bulb by oleotrodes in an electrolyte which 

fusing tho tubo by which it is can absorb energy by undergoing 

oonnectod to tho pumps. (2) Tho chemical changes wlum a current 

covering over of tho end of a cable is passed through it, and can give 

where it has boon cut, to prevent the gnuitor part of this energy 

deterioration of tho insulation by out again as an eloctrio current 

ingn^Hs of inoisturo. during n^version to its original 

Seam Welding. A resistance method ch<mucal staUi. See Acoumulatou 
of wokliiig Mlu^as, etc., by passing Secondary Circuit. The circuit con- 
eurnuit through tlu3 two Hurfaces tairiing tho Secondary Wuuling 
from eU'ctrodcs which hold thorn of a transfonnor. 
tight.Iy ill c.oiitaot while tho sliootH Secondary Clocks. TIio clock ilials 
aro drawn togctlior slowly through throughout an elootrical time sor- 

tho roll<irH forming tho oloctrodos, vice systom which aro aeluaU'cl or 

so that a oontimious scam joint synchronisc'd by periodical c.iinvnt 

is made. Cf. Bira-r Wicldino and impidses controlled by tbo yViwmr?/ 

Spot Welding. or Master Clock . 

Search Coil. A coil cormoclod to a Secondary Coil. Tho whole or part 
ballistic galvanomoUir or similar in- tif the Secondary Winding of a 

strumoiit to detormiiio tlui amount I'ratMjormer. 

of a change of fiiix occurring Secondary Contact. Sen Auxiliary 
H udcleiily in a mngnotic fhdd ; Oontaot. 

either forming a ]>eriiiarmnt part Secondary Current. The cun-ent in 
of magnetie testing apparatus or the AS'mou/rtry of a Trans- 

to ho moved about as an Exploring former Induction Coil, ete. 

Secondary Electrode. An intonuodiato 
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electrode in an electrol^o cell not 
connected to the outside circuit, 
the opposite sidos of which behave 
as electrodes of opposite polarity, 
also called Bipolar JBJlectroae, 

Secondary Electron Multiplier. An 
electron tube in which the electron 
stream is focused on to a succession 
of targets, each of which adds its 
secondary electrons, thus pro- 
ducing a considerable amplifying 
effect. Applicable to the amplihca- 
tion of the eiSect of photo-electric 
tubes and other purposes. 

Secondary Electrons. Electrons 
emitted by the plate, anode, or 
other target of an Blectron Tube 
when struck by the cathode stream 
of electrons when they are pro- 
jected with suftioiont velocity. 

Secondary Emission. The emission of 
Secondary Bledrona, 

Secondary Generator. A name 
formerly used for a Transfortner. 

Secondary Leakage. The passage, of 
magnetic dux due to current in the 
secondary winding of a transformer 
or the armature of a generator, 
etc., through a path which does 
not embrace the main magnetic 
circuit. 

Secondary Radiation. See Seoondaky 
“X” Rays. 

Secondary Standard. A copy repre- 
senting as accurately as possible a 
Primary Standard, and used for 
comparisons in a standardising 
laboratory. Also called Reference 
Standard. 

Secondary Voltage. The voltage at 
the terminals of the Secondary 
Winding of a transformer, which 
may be higher or lower than the 
Primary Voltage, according to 
whether the transformer is stepping 
up or down. 

Secondary Winding. The winding of 
a transformer which is not con- 
nected to the source of supply, i.e. 
is connected to the output side, 
irrespective of whether the voltage 
in it is higher or lower than that of 
the Primary Winding. 

Secondary “X” Rays. Rays of 
similar character to ordinary “X ” 
Raya, which are given off by solid 
and other bodies when ordinary 
“X*’ Raya fall upon them, at a 


frequency or froquoncios character- 
istic of the subritauco. 

Secret Switch. See Looked Coves 
Switch. 

Section Box. A cable box in which 
difieront sections of a cable net- 
work, etc., are joined together by 
links which may be roniovod for 
isolation of a section for testing or 
repair. Cf. Section' Pxllah. 

Section Circuit-Breaker. A circuit- 
breaker arranged to cut one section 
of a tramway or other line off from 
the supply in case of overload or 
fault. 

Section Ease Board. See Distbibu- 
TioN Fuse Boabd. 

Section Insulator. A fitting for me- 
ohanioally connecting but electri- 
cally insulating the ends of two 
adjacent sootions into which an 
overhead contact lino is divided, 
while still affording a smooth path 
for tho trolley wheel or other 
collector. 

Section Multiple. A term used for 
the whole group of multiples in a 
section in automatic telephony. 

Section Pillar. A section box in the 
form of a pillar. 

Section Switch. Seo Sectionalisino 
Switch. 

Sectional Coil. A coil, Huoh os the 
secondary winding of an induction 
coil, modo up of sovoral soparatoly 
insulated soctions placed side by 
side, in order to avoid groat 
differencos of poUiUtiul between 
layers. 

Sectionalised Bus-Bars. Bus-Bars 
arranged so that they (;an bo 
divided up into a number of 
separate sections by suitublo switch- 
gear, so that faulty sec lions can be 
out out for inspootion or repair, or 
different portions of the generating 
plant can bo oonnoclod to different 
feeders or groups of foodors. 

Sectionalising Switch. A switch for 
dividing up a circuit or conductor 
into disoonm'cted portions. 

Sector Pattern Instruments. Switch- 
board instruments mivde up in 
sector-shaped cases Instead of with 
round dieds. 

Secular Variation. The slow varia- 
tions in the earth’s inagnetio field 
which take many years to perform 
their complete cycle. Thus the 
320 
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Dedination performs a complete 
swing in botn direotions and back 
to tho same value in about 640 
years. Of. Annual Vamation and 
iJiuitNAL Variation. 

Ssebeck ££E6ct. The faot discovered 
by boobock in 1821 that heating 
tiio point of contact of two dissimi- 
lar iiiotals can produce an e.m.f. 
Sement : Commutator, Contact, ond 
JDead. boo Commutator S moment. 
Contact Sidombnt, etc. 

Se^ontal Conductor. A conductor 
in a cable made up of strands of 
rtegineiital soction fitting together 
to form a ring-shaped section. 

Segmental Gore Discs. Coro discs for 
large armaturos, etc., each made 
lip of Hovoi'al segment-shaped 
piet^tts iMHomblod to bieak joint 
with each of the adjacent discs. 

Seismicrophone. A spuoial form of 
iiucropliono for placing in contact 
with the ground to doU^ot sounds 
coming through the earth ; o.g. 
for locating oncray tunnelling 
oiierations in war. 

Seleotance. Tho property of wireless 
niooiving systems whereby they 
can be tuned to discriminate 
Ix^twecm simultaneous signals of 
not greatly differing wave lengths. 

Selecting S^tch (in Electric Lift 
Control). That part of tho control 
g<^ar in an automatic lift which 
clot<M*iuiiies at which floor the oar 
slop.s. 

Selective Collective Automatic Lift 
Control. A system in which calls 
aro aiiswrrcd in a prodetorminod 
opd(M’. fclee also Dihkotional 
( ' oi.i,K<’Tivii3 Automatic Lipt Oon- 

THOL. 

Selective Commutation. Tho unequal 
divismn of eiirrent iK^twoon tho 
brush arms that is liable to occur 
in \Vaw>-W(mnd machines with os 
many brusli arms as tluiro aro 
polos. 

Selective Fading. Koe Difk'mumntial 
Fadinu. 

Selective Radiation. Itmliation by a 
hot body or by lurniiK’iscont gasos, 
f^te., of rays of a limited range of 
friupieneif^s only, i.o. giving a 
diseoiitinuouH Hpootruin. 

Selective Receiver. A wireloss telo< 
graph, elHi., r<«!<uv(‘r which rosponds 
only to a particular wave length. 


Selective Reflection. Rofleotion of 
rays of a certain group of fre- 
quencies only, or to a markedly 
greater extent than all other 
rays. 

Selective Resonance. Hesonance to 
one frequency only. 

Selective Ringing. Pany Line 
Bmg%ng in which the bells are 
arranged so that only that of the 
called subscriber rings ; either by 
enmloying bells connected in the 
Afferent sides of the Hno and some 
biassed so as to ring only with 
pulsating and not with alternating 
current, or by the method known 
as Harmonic Ringing, 

Selectivity. The deg^ to which the 
response of a wireless receiving 
apparatus is limited to one wave- 
length, otherwise called Sharpness 
of Tuning, 


Selector. In general ; An apparatus 
for^ responding to a prearranged 
series of ourrent impulses or wave 
trains only, or an automatic or 
other apparatus for making con- 
nection to any one of a number of 
circuits at will. In automatic 
telephony : An automatically actu- 
ated multiple contact switch, group 
of switches, or other device which 
makes contact with any desired 
circuit, either controlled by a step 
by slop method depending on a 
varying number of current im- 

S ulses, or arranged to select a 
isongaged line by “hunting” over 
a number of contacts and stopping 
at one when conditions are realised 


which bring a relay into action. 

Selector: Code, Diget, Disciinunat- 
ing, Final, First, Group, Hundred^ 
Junction, Line, Numerical, Pre-, 
Private Branch Exchange Final, 
Repeating, Tandem, and Thou- 
sands. Cons Smlmotor, Digit 
S lfllJCUTOIl, otc. 

Selector Repeater (in Automatic 
Tolophony). A Selector which, 
after acting os a Group Seleotor, 
repeats all further impulses. 


Selector Repeater, Discriminating. 


UlSUKlMlNATlNG SbLKCJTOR Rb- 
J’KATKJl. 


Selector Switch. An automatic or 
other switch for connecting a 
machine or apparatus to any one 
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of a number of circuits. See also 
Line Seleotob. 

Selenimn Amplifier. See Selenium 

Mi^aNIFIEB. 

Selenium Bridge. See Selenium 
Cell. 

Selenium Cell. A small block or 
“oeir* containing, between suitable 
electrodes, a small quantity of 
selenium, a substance the resistance 
of which becomes less when light 
falls upon it. Used, on account of 
this property, for various purposes, 
but superceded to a oonsiderablo 
extent by other forms of Light 
Sensitive Cell. Cf. Thaloitide Cell 
and Photo -Eleotrio Cell. 

Selenium Density Meter. An appar- 
atus for measuring the light 
absorption of opalescent materials 
by comparison with that of a 
standard optical wedge, using a 
Selenium OeU upon which the light 
of a lamp falls alternately through 
the two, adjustment being made 
until no current variation is 
produced. 

Selenium Magnifier (or Amplifier**). 
An apparatus for increasing the 
stren^h of signals received over 
submarine cables in which a beam 
of light is deflected by a mirror on 
the moving coil, causing variation 
of relative resistances of two selen- 
ium cells in opposite arms of a 
Wheatstone*s Bridge, upon which 
it normally falls equally. 

Selenium Belay, (l) A Belay in 
which the weak actuating current 
controls the illuminations of a 
Selen/mm Cell causing variation of 
current therein of much greater 
intensity. (See Selenium Maqni- 
riEB and Allstbom Relav.) (2) 
An apparatus in which light varia- 
tions are converted by a SelmiiMn 
CeU into current variations. 

Selenophone. An early sound film 
system. 

Self-Baking Electrode* A form of 
Continuous Electrode for arc fur- 
naces in which a soft mixture is fed 
into a tube. The lower end of the 
column thus formed is the actual 
electrode and is baked hard by the 
heat of the arc. 

SeU-Balanoing Protective System. A 

protective system for generators, 
etc., in which the connections from 


both ends of each phase winding 
ass through a current transformer, 
alancing each other when the 
currents in them are equal, so that 
a current is only produced in the 
secondary when, owing to a fault, 
the currents in and out of the 
individual phase winding are 
unequal. The secondaries are 
connected to relays which trip tho 
main oircuit-broakor when this 
lack of balance occurs. The system 
does nob, however, guard against 
faults between turns. 

Self-Capacitance. Tlio capiioitanc^ 
inoidontally present in a piece of 
apparatus, hucIi as that botwocn 
turns of an inductance coil in 
wireless receiving apparatus. 

Seif-Cleaning Contacts. Rubbing con- 
tacts which clean themselves os 
the switch, etc., is opened or closed. 

Sell-Dem^etising Force. The de- 
magnetising effect of tho lines of 
force from pole to polo of a per- 
manent magnet in tho medium 
surrounding it, producing as they 
do a field in the opposite direction 
to the magnetisation of tho bar, 
etc., itself ; greatest with a short 
bar magnet, and non-oxistont with 
a closed magnetic circuit whore all 
the lines of force aro within tho 
iron. See also Keepek. 

Sdf-Ezeitation. The supply of cur- 
rent to the field circuit of a dynamo 
from its own armature, as in 
shunt, scries and compound wound 
machines. Cf. Separate Excita- 
tion. 

Self-Excited Generator. See Sele- 
Exoitation and Sele-Exoitino 
Altebnatob. 

Self-Exciting Alternator. An alter- 
nator in which the excitation is 
derived from tho alternating cur- 
rent given by tho machine itself by 
some kind of rectifier or commu- 
tator. Soe Heyland Alteknatob 
and Panoheonous Alternator. 

Self-Heterodyne. See Endodyne. 

Self-Inductance. Tiie proiK^rty of a 
circuit by which self induction 
occurs, measured by tlu^ rat<i of 
change of flux linkage caused by 
unit rate of change of curnuit in 
the circuit itself. Symbol : L. Cf. 
Mutual Induotange, and hoc also 
Induotanob. 
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Sell-Indiiotion. Tho production, of an machine is said to be “ aelf- 

e.m.f. in a circuit duo to a clian^u synchronising ” when it does not 

in tho flux linldng that circuit require tho exact moment when it 

caused by a change of current in tho is in correct frequency, phase, etc., 

circuit itH(df. to bo waited for before it can bo 

Selt-Indaction, Coefficient of. See switched on to the main circuit, e.g. 

COEFJPIOIBNT OF SELF- INDUCTION. a Self-Starting liotary Converter or 

Self-Oscillation. Oscillation produced a Syndironised Induction Motor, 
in a valve circuit of a wireless Cf. Automatic SYNCHaoNiSEit. 
receiver, either caused accidentally Self-Ventilated Motor, etc. A class 
by excessive reaction, or purposely of motor, etc., not iM'qiiiring indo- 
for Endodyne Reception^ etc. pendent blowers, etc., for their 

Self-Oscillator Transmitter. A Ther- ventilation, o.g. a Fan-eooled 

mionic Valve transmitter in which Motor, 

tho oscillations are productnl by Self-Winding Clock. An olootric clock 
the oUect of Retroaction liutvveon in which the spring, etc., which 
tho auodo iwid gi\d circuits (except drives it in tho ordinary way is 

in tho OHse of inagnotroii and re-wound by an electrically driven 

electron oscillativos). mechanism automatically by tho 

Self-Registering or Self-Recording closing of a contact when run down. 
Instruments. See Reooudino so that if once connected to a 
IN.STJBUMENTS. souToo of Supply it will work 

Self-Begnlating. IVIachinery or ap- indefinitely without attention, 
paratus which itself automatically Selsyn System. A system of remote 
regulates current, voltage, speed, or instrument indication employing 

other function without the noces- self synchronising transmitters, 
sity of hand or automatic opera- Semiabsolute Volt. The potential 

tion of a separate regulating difference at the terminals of one 
apporatus. International Ohm when one abso- 

Self-Restoring Coherer. A Coherer lute or true ampere is passing, 

which reverts to its initial con- Used sometimes in stating tHe 

dition of high resistance os soon as o.m.f. of standard colls, that of 

tho oscillations which have stimu- tho Wt»ston Coll at 20® C. being 

latcd it cease, without necessity 1*08121 semiahHoluto volts, 
for moclmiiical disturbance. Semi-Aro Lamp. See Semz-Inoandes- 

Self-Restoring Indicator. An Indi~ cent Lamp. 

cator for boll circuits, etc., which Semi-Automatio Lift Control. Eh^c- 
rovorts automatically to its original trie lift control in which piah 

condition after tho signal has boon buttons arc onijiloyod for 
given and docs not require to bo “clown,*’ and “Ht«)p” only. Of. 

DipUiood by hand. Cf. Hand Automatio Lift Oontiiou 

RESToiiiNa Indicator. Semi-Automatic Substation. A sub- 

Self-Starter. A small motor supplied station, in which tho switchgonr is 

with ciirnmt from an accumulator automatic as regards tho scquoncie 

battory, iist‘d to start tho petrol of tho starting operations, etc., but 

engines of automobiles. Usually is only pub in action by remote 

arrang(ul to shift a pinion into control from a contral point or a 

gear with tcMith on tho engine fly- neighbouring substaLion. This 

wheel by tho starting of tho motor, arrangement is known as Super- 
which drops out of gear auto- viaory Control. 

matically when the engine starts. Semi-Antomatic Telephone System. 
Self-Starting Rotary Converter. A A UiIoi)liono syviU'm m which p<ip- 

rotary converter arrnng(ul for sonal operat.oi’s are (un[)loyod who 

starting nn from tho alternating ascertain the calls verbally but 

current Rule as an Inverted indue- iw.UiaUi aiit()mati<*. apparatus to 

tion motor, or othorwiso, without obtain tlu» n'quired eonne<<tiorm. 

tho necosHity of a separate starting (Also called Automanual Syatem.) 

motor. Wee Tuafkkj Distiiihittor. 

Self-Synchronising. A synchronous Semi-Circular Deviation or Error. The 
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efEeot on a ship’s magnetic compass 
of permanent magnetism in the 
iron or steel in the ship’s hnll» etc., 
■which becomes a maximum twice 
when the ship is “swung” or 
rotated throng 360®. Corrected 
by placing two horizontal sets of 
permanent correcting magnets be- 
low the compass, athwartships 
and fore and aft respectively. Of. 
Quadrantal Deviation. 

Sesd-Closed Slots. See HAi. 7 -CiiOSED 

Slots. 

Semi-Distributed Winding. An arma- 
ture or other winding which does 
not occupy the whole surface of 
the core, but is evenly distributed 
in slots or otherwise over the por- 
tions that it does occupy, being 
intermediate in its arrangement 
between a Biatn-ihuUd Winding and 
a Concentrated Winding. Used in 
rotors of turbo -generators -without 
salient poles, or in the armatures 
of some designs of single -phase 
alternators. 

Semi-Enclosed Out-Out or Fuse. A 
Cut-Otit with the Fuse- Link partly 
(X’vered in. 

Semi-Enclosed Motor. A motor with 
end shield’s protecting the windings 
with apertures larj^ enough to 
afford free ventilation, sometimes 
covered with expanded or per- 
forated metal screens. See Fttlly- 
Enolosbd, Enoloshd Ventilated 
and Protected Motors. 

Semi-Enclosed Switchgear. See 

Enclosed Ventilated Switoh- 

OEAR. 

Semi-Flush Switch. See Semi- 

Recbssbd Switch. 

Semi-Immersed, Liquid Quenched 
Cut-Out or Fuse. A^IAguid Quenched 
Cut-Out in which the Fuse- Link is 
only drawn under the surface of 
the quenching liquid at the momont 
of breaking. Cf . Immersed Liqttid 
Qitenobed Cut-Ottt. 

Sei^-lnoandesoent Lamp. A name 
given to an early form of electric 
lamp in which the loose contact 
between a thin carbon pencil and 
a larger carbon electrode was 
heated by the current and caused 
incandescence of the tip of the 
TOncil. (Also sometimes called 
Semi- Are Lamp.) 

Semirindirect Fittings. Fittings pro- 


vided with alabaster or other 
opalescent reflectors for Sonii- 
Indirect Lighting. 

Semi-lndirect lUnminatiozi or Iiil?ht- 
ing. Lighting in which tho hunpn 
are placed in opalewcont bowls# oto., 
which, although traiiHniittingc _ o>“d 
diffusing a portion of tho 
rofloct the roinaindtir and it 

to tho coiling and uyspor part of the 
walls, whouco it mtuslK's tho n-r<‘iw 
to be illuminatoil by diiTiisod 
roflootion. Cf. DiitEciT Liaii'i'iNo 
and Indirect Ligiitino. 

Semi-Recessed Switch. A Bretnoh 
SwU<^ partly n‘CosHcd into the 
wall so that tlie covor only projc'Ots 
slightly. 

Semi-Ri^ Suspension. Catenary or 
other suspension of an ovorli«'ad 
contact lino in which tlio lino vviro 
is anchortid at intervals os rogrfi.rdn 
vertical and latoral inovornoiit by 
rigid rods, instiwid of bidng con- 
strained only by flexible hangrt'rs. 

Semi-Snnk Switch. Semi- Hi':* 

CESSED Switch. 

Sender. A piece of apparatus in. tho 
Panel Autofnatio Telephone 
which receivofl the culling impulHOB 
and tronHlatos tlioni into HiiitftLlo 
form for ojwrating the varituiH 
selectors. 

Sensibility (of a Galvan()niel.er, otc>.). 
Tho relation between the change*'* hi 
deflection produced by a Hxniill 
change of oununt at* any |»ii.rt 
of the Hcalu and the oliaiig^) of 
current producing it. Cf. Skn.si- 
tivity. 

Sensitiveness. Soo Sensitivity. 

Sensitivity (1) of a Qalvanombticr. 
The relation between tlio deflooti<jn 
and tho current producing it. 
Usually exproHSod oh the dttfloction 
or throw in inilliinotroH on a BCitle 
one metro distant, produced by one 
mioro-amporo, niicrovolt, or inicrt>- 
couloinb, (IS tiio (SOHO may ho, (iJ) 
Of n Cathode Hay Ttibc. The <lipi- 
placonieiit in inin. of the JutninoiiH 
spot on tho Hon'on per volt appli<>d 
to the delleoting phiteH (<d<'(»t.rie. 
and aeiiHitivity) or pu* anip<*re 
applied to tlie d<dir(?tirig <soil 
(magnetic wonHitivity ). 

Sentinel, Gas.^ See Gas DETicoToit. 
Separate Excitation. The Kuyiply <>f 
exciting current to tho field circuit 
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of a generator from an indopendont 
source or of a motor from a source 
different from that from which the 
armature is supplied. 

Separate Exciter. An auxiliary 
generator used for the excitation 
of one generator only and usually 
driven by the same shaft. 

Separate Heterodyne. Heh^rodyno 
reception in which an independent 
oscillation is it3od to produco the 
auxiliary oscillations. 

Separated Phase Switchgear. See 
Isolated PAase Switohgear. 

Separately Air-Cooled Motor. A 
Totally Eihclowd Motor cooUmI by 
on air Hti’caiu from a uopamtely 
drivt'U fan. 

Separately Excited Generator, Motor, 

oto. See SlCP ABATE Exoitation. 

Separately Lead-Covered (S.L.) Cable. 
A niulticore high tension cable 
with each core separately load- 
covered to control tho distribution 
of potential in the dieleotrio as well 
OH for protection. 

Separator. In an accumulator coll : 
A non-conducting structure placed 
Initweon tho platos to prevent thn 
possibility of occddontal contact; 
of gloss, ebonite, etc., . rods or 
tubes, or thin shoots of spocially 
prepared wood, cidluloid, oIk?. 

Separator : Dielectric, Electrostatic, 
Ore, and Magnetic. ISoo Dieleotrio 
Sboauatob, Bleotrostatio Sbp- 

AltATOA, etc. 

Separator Buffer. A valve (unuiit 
iiilorposod bol-wtHiu a master oscil- 
lator in HU iiide{x>ii(lent drive sys- 
t«‘m, and the modulated valves to 
miniinise influence of the modula- 
lioiiH on the Ht<>mliness of tho 
frorjoeiicy of the carrier \vav<HH. 

Sequence Switch. A switch closing 
a nuinlMT of circuits in a predeter- 
min<*d onler. 

Series : Contact, Electrochemical, 
and Thermoelectric. Kee CIontaot 

SeKIKH, PlLUOTROanEMICAI. SUKIICS, 
otc. 

Series Arc Fnrnace. An ..4rc Furnace 
in whie.li two arcs are formed 
botwmm tlu^ charge and tho two 
electrodes rospootivoly. 

Series Arc-Lamp. (1) An arc-lnmp 
with ooiilnilling solenoids or mag- 
net windings in series with tho 
main current only. Of. Shunt Aru- 


Lamp. (2) An arc-lamp cunstruoted 
for running in series with others. 

Series Arc-Lii;hting. Street lighting, 
etc., by aro-lain])s of which a con- 
siderable number are connected in 
series on one circuit and a com- 
paratively high voltage is used. 

Series Capacitor. A bank of oil- 
iminersod condcnsoi's in sorios with 
the line for power factor improve- 
ment, usually with an automatic 
by -pass device for short-circuit 
conditions. 

Series Chai'acteristio (of a Oouorator). 
A curve showing the ndatiun of 
voltage to current, such as is shown 
in tlu^ case of a series wound 
dynamo ; rising sharply at first 
luid bemding ovor tmd Ix^oeming 
flatter as the current inorcas<^s. 
Cf. Shunt CiiAiL\cTMJii8Tia. 

Series Characteristic Motor. A motor 
with a cliaraci eristic similar to 
that of a Series Motor, 

Series Circuit (in Meters). Soo Cur- 
rent Circuit. 

Series Coil. Tho winding (or a part 
tliorouf forming a separate coil) 
which carries tho main current in 
a compound or dilTorontially wound 
machine or apparatus. Cf. Shunt 
Coil. 

Series Compensated Motor. St^o Com- 
pensated Series Motor. 

Series Condenser. A condonxer used 
in aeries with an electrostatic 
voltmeter to increase its range. 

Series Condnetion Motor. A commu- 
tator motor wif.h the field winding 
in sorios with tlio arinatui'e. 

Series Connection. Lumps, ('.ells, or 
othor apparatus, or parts of (‘.ircuits 
of any kind, are said to bo connectod 
** in siTies’* wh<*n oonru'cled to- 
gether to form a single circuit, 
HO that the whole of the current 
ptwses through them all without 
dividing, and thi» e.m.f.’s all 
act in the same dij-eolion. Cf. 
PaRALLBI*, MULTIPLIfl SifiRIES, Rlld 
SeuIWS MULTIPLW OONNliJOTIONS. 

Series Cut-Out. A device for cutting 
a series arc-lamp or othitr ajiparatus 
out of circuit and diverting the 
main current )>y short-circuiting 
tho terminals or connecting across 
them a t^uhnlitutional liaaiNtance. 

Series Distribution. A system of 
distribution of olootrical energy 
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for power, lighting, eto., in which 
all the apparatus, motors, lamps, 
eto., are connected in Series on a 
single drcuit ; issually with con- 
stant current regulation. See 
Thuby System. 

Series Diverter. A variable low 
resistance connected in parallel 
with a aeries field or other coil to 
regulate the current therein by- 
diverting a fraction thereof. 

Series Dynamo. See Sebies-Wound 
Dynamo. 

Series Excitation. Excitation of a 
motor or generator by passing the 
main armature current through the 
field winding. 

Series Field. That part of the total 
fiux in the magnetic circuit of a 
machine due to the series winding. 

Series (leneraior. See Series- Wottnd 
Generator. 

Series Inoandesoeni Lighting. Light- 
ing by incandescent lamps con- 
nected in series. 

Series Indnction-Gondnction Motor. 
A type of single -phase commutator 
motor equivalent to a plain series 
motor in characteristic, in which 
the armature circuit is connected 
by a transformer to the main 
circuit. Cf. Series -Co ndijotion 
Motor. 

Series Lamp. A lamp for running in 
series with others of the same 
design, all accurately adjiisted to 
work with exactly the same current. 
See also Series Abo-Lamp. 

Series Modulation. A system of 
modulation employed in largo 
wireless transmitters in which the 
main modulating valve and tho 
modulated amplifier valve and the 
high-tension supply are all in 
series. The variatioxis in impedance 
of tho modulator anode circuit 
caused by the modulations of tho 
grid voltage directly affect tho 
voltage applied to the amplifier 
valve. 

Series Motor. A motor of the com- 
mutator t3rpe in which the field 
and armature windings are con- 
nected in series ; used for direct 
current and with slight modi- 
fications, including lamination of 
the field as well as the armatum, 
also for Edtemating current. In 
view of the fact that the strength 
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of the field varies with the arma- 
ture curmut, such motors can pro- 
duce a high torque at starting, and 
run at a speed deponding upon the 
load, running slowly when heavily 
loaded and faster os tho load is 
decreased. They are thus par- 
ticularly suitable for traction and 
crane work, etc., but cannot be 
employed where there are times 
when the load is practically entirely 
removed, as tho spood may then 
increase to a dangerous extent , 
Cf. Shunt Motob. 

Series Motor, Compensated and Neu- 
tralised. See Compensated Series 
Motor and Neutralised Series 
Motor. 

Series Notches. The positions of a 
Series-Parallel Controller in which 
the motors aro in series, with or 
without resistance in circuit. Cf, 
Full Series, Parallel, Full 
Parallel, Running, and Resis- 
tanob Notohes. 

Series Positions. See Series Notches. 

Series Belays. A pair of rolays used 
in some protective systoma in 
series, one with high sensitivity 
but some time lag for dealing with 
small continuing fault currents, 
and tho other instantaneous in 
action but less sensitive for dealing 
with heavy currents from the rest 
of the system . 

Series Transformer. See Current 
Transpobmbr. 

Series Transformer System. An 

arrangement of transformers to 
minimise light load losses by 
employing a small auxiliary trans- 
former, with both its primary and 
secondary windings in sorios with 
those of the main transformer, to 
tako tho load when it is low, and 
an automatic switch to short-circuit 
the windings of tho auxiliary trans- 
former when the load oxooods a 
certain value. Often known as the 
Berry Transformer System. 

Series - Multiple Connection. An 
arrangement of connections in 
which a number of groups of 
several cells, lamps, etc., in 
Parallel, aro connected in Series. 
Cf. Multiple Series. 

Series-Fai^el Battery Control. A 
method of control of motors on 
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battery -driven vehicles by con- 
necting portions of the battery 
alternatively in series and parallel. 
Series-Parallel Conneotioxi. (1) See 
Sebibs-Multipluj Connection. (2) 
Alternative coiineotion in series or 
in parallel, os in Sebies-Paballel 
CONTltOL. 

Series-Parallel Control. Tim control 
of two or more motors by con- 
necting them HOiaotiines in sorios 
and soinotiinoH in parallel. Exten- 
sively used for traction motors 
wliioh are connected in series at 
starting and for low speeds, and 
in parallel for higher speeds, with 
or witliout msistances in series. 
A similar system is employed with 
single motors with two commuta- 
tors, and can be applied to the 
solution of a number of other 
special problems, including the 
grouping of incandescent lamps 
normally in parallel, in series when 
only a dim light is required. 
Series-Parallel Controller. A Oon- 
irolkr for two or more motors 
which, by the movement of one 
handle, connects them in series 
of parallel or connects groups of 
thorn in series or parallel, and is 
usually provided with positions 
where a greater or loss amount of 
resistance can bo included in 
scries with their annuturos, and 
sometimes with additional posi- 
tions whore a iiighor speed is 
obtained by weakening the holds 
by shunting tluMn with a resistance, 
and for re-arranging the connoc- 
tiuns for electric braking. See 
CONTKOLLICR NOTCHES Or POSI- 
TIONS. Such a controller may bo 
of tlie tlruin or other pattern con- 
taining contac.ts wliere the con- 
nections aro iiuulo in tho apparatus 
itrfielf, or may be a Master Con- 
troller actuating a immlx^r of 
Contactors. Tho connections arc 
gtmerally so arranged that tho 
ehange from serit's to parallel and 
vico v<irsa can bo niadt» without 
broaking main circuit. Soo 
Bbiook Tbansition. 

Series-Parallel Field Control. S|hhmI 
control of t nwU-ion niotoi*s in which 
portions of tlw» field windings ax-e 
conncehul albirnatively in series 
and in parallel. 


Series-Parallel Switching Starter. A 

motor shirter which connects 
motel’s, coinmuttttorH, or parts of 
motor windiiigH tomnorarily in 
sc^rios for starting conditions only, 
but is nut dosigiiod to effect spc’i’d 
control goiKtrally. 

Series-Parallel Switch. A switch for 
changing the connection of lamps 
or other apparatus from sorios to 
parallel, and vico versa. 

Series-Parallel Winding. Another . 
name for Multiplex tVave Winding. 

Series-Wound Arc Lamp. Soo Series 
Abo Lamp. 

Series-Wound Dynamo or Generator. 

A clir(‘ct cuiTont generator in 
which tho field winding is in series 
with tho armature winding. Giving 
a voltago varying according to tho 
load. Soo Series Cmaraotebistzo. 
Rarely used except for Ooyistant 
Current Systems. Soo Thuby 
System. 

Series-Wound Motor. Sec Series 
Motor. 

Served Lead-Covered Cable. Lead- 
oovored cable having a protective 
sorving of juto or otlior material 
over tho load sheathing. 

Service. See Hbbvioe Line. 

Service Line. Thu cable wiiich forms 
the coimoction botwoim tho dis- 
triliiitiiig mains and ih(» oonsunKir’s 
installation in a house or other 
building. 

Serving. Juto, tape, or other material 
wound onto a cable to give a soft 
]»rotectivo layer, Hunietinu's (kt- 
meatiKf with watm’pruof eum- 
puund. 

Servo-Motor. A motor eiUfiloyed, 
CHpecially in control apparatus, 
siuoring goar, etc., to aitt oh a 
mochaiiical nday, i.e. t.o convert a 
small inevoniont int(» one ef gr<iater 
amplitude or witli gi*euter force 
available to effect it. S(’«o l*iiwOT 
Motor. 

“ S.E.S.” Lamp Cap. Sec SMAt.L 
Eoihon StiREw Cap. 

Set-Up Scale. Tfie Hctale of a sup- 
pmssed zero iuHtriiiiieiit. 

Shackle Insulator. An insulator 
formed by a reel of |)orc<Wain, etc., 
mounted on a spindle held at both 
ends by a metal shaukle. 

Shade. A tranHlucent or ojiunuo 
covering plaoi'd over or round a 


327 



Sha] 


[Shi 


DICTIONABY OF ELECTEICAL TEBMS 


lamp to difiuse the light or to out 
it off entirely in directions where 
not requred, of glass* paper* oa]^* 
metal, or silk stretched on a wire 
frame, etc. Cf. Bsixsotos. 

Shade* Opal. See Opal Shade. 

Shade Carrier Ring. A ring screwed 
on to the outside of the bairrel of 
the ordinary bayonet lamp holder 
for the support of a shade. Cf. 
Gallery. 

Shaded Pole. See Shielded Pols. 

Shadow Photometer. A form of 
photometer in which the shadows 
cast by the light source to bo 
tested and the standard are com- 
pared and brought to equality by 
varying the relative distances of 
the sources from the screen. Also 
called Rumford Photoyneter, 

Shaft* Armature and Jack. See 
Abmaturb Shapt and Jack 
Shaft. 

Shaft Gable. A specially protected 
cable of considerable tensile 
strength for attaching to the 
sides of a vertical mine shaft. 

Shaft Currents. Stray currents Bow- 
ing through the sh^t and bearings 
of generators, etc., liable to cause 
corrosion of the bearings and jour- 
nals as well as energy loss. 

Shaped Conductor. A conductor of 
other than circular section. 

Sharp Bend. See Elbow. 

Sharp Tuning. The necessity for 
very fine adjustment of the tuning 
apparatus of a wireless receiver to 
obtain response to a particular 
wave-length. 

Sharp and BEllat Photometer. A porta- 
ble form of illumination photometer 
on the principle. 

Sharpness of Directivity (of a Direc- 
tional Aerial). The degree of 
directional property as measured 
by the change of signal strength 
corresponding to a small angular 
displacement. 

Shearer Tube. An “X” ray tube with 
an envelope of metal with porce- 
lain insulation instead of glass. 

Sheath. (1) See Cable SHSATHiHa. 
(2) Term sometimes used for the 
Anode (plate) of a thermionic valve 
when it surrounds the Cathode. (3) 
In a discharge tube. The regions 
near the electrodes or near the wall 
of the tube where the presence of 


Bpaoe charges oausi’s iitieqiiiil 
positive and negative <il<‘ctron 
oentration. Cf. Plasma. 

Sheath Fish (Eleot.ri(?)* 
with similar l U'ctrieal j)ro]M>rt.ieH 
to those of t‘ho Jiay or (Uiijiah. 
Sheath Losses. Energy losses in 
cables due to oirculating ciirrorifrs 
in the sheath. 

Sheathed Electrode (in Are \V»*l(ling). 
A inetaJ eleetniclo with a rnvt^ring 
of flux inaUirial anil an outer iiuttal 
sheath. 

Sheathing : Gable, Cab-Tyro, Lead* 
and Tough Rubber. See Oaiilm 

SHBATHINO, CaU-TYIIR SlIlOATIIINa, 
etc. 

Sheet Lightning. The sti(l<l*‘ii ilium- 
ination of a part, of the night sky 
by a flash of lightning not. dimotly 
visible to the eye. Cf. Koiikkd 
Liohtnino. 

Shell, Magnetic. Site JVlAaNETio 

Shell. 

Shell Type Transformer. A trans- 
former in which the primary and 
secondary coils are first, niado up 
and placed togi^ther* and tlie iron 
core is built through and round 
thorn with inagnetie return j>athH 
outside and jiroteet.ing the coils* 
except at the mills. Of. OoiiK 'ryi*K 
Transfoumer. 

Sheringham Daylight Lamp. A form 
of Daylight Lamp in which the 
selection of the rays to ho utilised 
is mode by coloured reHeetors 
instead of tranH]iarent. sen'ens. 
Shield : Arc, Earth* Eleotrostatio, 
End, Magnetic, ami Test. Himi Arc 
Shield, Eahtii Siuki.u, ele. 
Shielded Arc Weldiug. A motiiod of 
arc welding in wliieli tin are and 
molten metal arti shieldi d hy a 
proUiC'tivi^ gas. 

Shielded Grid Valve. Soreened 
Valve. 

Shielded Pole. A magnet pole in an 
alternating current instrument of 
the Induction 2'ypet jiroviiled with 
a conducting ring, etc., n>und it, 
forming a closed secondary winding 
and altering the phase angle of tho 
flux therein relatively to ether 
polos without such rings, to obtain 
a rotary field. Also called x^hmled 
Pole. 

Shielded “X” Ray Tube. An “A'*’ 
Ray Tube enclosed, exiuM^t for a 
328 
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small window, by an earthed met- 
allic container. Of. RayPboteotmd 
“X” Rav Tujje. 

Shifting of Bruges. Alteration of the 
angular position of the brushes on 
a Commutator, i.e. giving a greater 
or loss amount of Forward or 
Backward Lead to give the most 
advantageous oonditious for spark- 
less coimnutabion. 

Shim. A packing plato» e.g. one of 
magnetic material placed between 
a pole piece and the yoke to adjust 
the air gap. 

Ship, Cable. See Cablb-Ship. 

Ship Error (in Wireless Dii*ootion 
Find<irs). An error duo te r<4- 
radiatu>ii of a vertical wave by tho 
metal work of tho shi]). 

Shook (Electric). The sudden pain, 
convulsion, or unconsoiousnoss, 
somotiines with fatal result, pro- 
duced by tho passage of a current 
through tho body. Tho voltage 
which can produce such an oEeot 
varies very greatly with oonditions 
and with different subjects, accord- 
ing to the resistance of contact 
with tho skin, whether diy or 
damp, and the internal resistance 
of tho part of tho body in question, 
as well OH the sensibility of tho 
nervous system. Altc'rnating cur- 
rents at industrial fioquencius of 
supply have more effect than 
direct curreuts at the same 
voltage, but at very high fre- 
quoncies much gniater currents 
can 1)0 passed through tho body 
without mconvonienco or danger. 

Shock, Return. See Return Suook. 

Shook Excitation. The starting of 
damped oscillations in a wireless 
transniitiing circuit by a spark 
discharge or other sudden surge. 
See vSi»ARK System. 

Shook-Proof Switch. A switch with 
all accsissible parts covered with 
insulating Timtenal. 

Shook Reception. Wireless n^ooption 
of signals from a powerful station 
at close range, indej)endently of 
exact tuning of the rocidving cir- 
cuit to resonance, i.e. by furood 
oscillations. 

Shocking Coil. Popular name for an 
induction coil for producing a high 
intormittoiit voltage such as can 
produce a moderate electric shock. 


[Sho 

Shoe : CoUeoting, Contact, Pole, and 
Trolley. See Oot.LBOTXNa Shoe,* 
Contact Shoe, etc. 

Shore-End Cable. Tho heaviest type 
of submarine cable, for use where 
it emerges for connection to the 
shore circuits. Cf. i>EEi* Sea and 
Intermediate Cable. 

Short. Colloquial abbreviation for 
Short- Circuit, 

Short, Dead. Soo Dead Short. 

Shor^Break Switch. A low voltage 
a.c. switch with a cuntiict sopara- 
tion of about 0*01 in., in wliion tho 
smibU arc formed is extinguished 
by tho cooling effect of the oon- 
iaots. 

Short Chord Winding. Sec Frac- 
tional Pitch Winding. 

Short Circuit. A connection, acci- 
dental or otherwise, between two 
points having a diffeiencu of poten- 
tial between them, of suffioienily 
low res is banco to allow a very 
much larger current to flow than 
is normally the caso ; so largo, 
sometimos, as to produce oon- 
aidcrablo damage. 

Short-Circuit Characteristic. A curve 
showing tho relation between 
ourront produced when the arma- 
ture is short-circuited and the 
excitation. 

Short-Circuit Current. The current 
which will Ik) produced by an 
alternator, etc., when shoxt-oir- 
ouited under normal conditions of 
B][>oecl and excitation. 

Short-Circuit Generator. A Hp<ic.ial 
aitomatur for tosting cinmit-broak- 
ors, etc., capablo of giving a wry 
lieuvy ciiri'ont for a v(<ry short time 
usually partly by tJic aid of a heavy 
(lywluKil. 'J’lu' maximum moment- 
ary output may Ijo equal to more 
than 20 tiiiuis tho continuous 
rating of an ordinary machine of 
tho same siibo. 

Short-Circuit Key. A key connoclod 
to tho terminals of a galvanomotcr 
or other apparatus to short-cirouit 
it when ittciuirod. This is done in 
tho caso of a Jiallistic Galvanotneter 
to bring it to rust quickly by moans 
of the damping effoct of tho cur- 
rents induced in the moving coil. 

Short-Circuit Test. A determination 
of a Short- Circuit CJmracleristic. 
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Shoit-Cirouii Transition. A method 
of ohanging from series to parallel 
in traction controllers, without 
breaking the circuit, involving 
short-circuiting one motor. Cf. 
BBman Tbansition. 

Short-drcnited Rotor. A rotor of an 
Indibotion Motor in which the con- 
ductors form a number of paths 
of low resistance entirely within 
the rotor and thus without Slip- 
Rings. See SQUisBEL-OAOifl Kotor. 

Short-Circuiting Device. An arrange- 
ment within the rotor of a slip- 
ping type Induction Motor whereby 
the slip-rings can be short-circuited 
after the starting resistance has 
been out out in order that the 
brushes may be lifted oti the slip- 
rings ; actuated by hand by means 
of a spindle projecting from the end 
of the shaft, by a fork shifting a 
floating collar on the shaft, etc., or 
automatically by a centrifugal 
device within the rotor. 

Short Shunt Compound Winding. 
A compound field winding in a 
dynamo where the /Shunt Winding 
is connected direct to the brushes, 
i.e. on the machine side of the 
Series Winding. Cf, Long Shunt. 

Short Throw Coil. An Armature Co%L 
of which the angle embraced 
between the two sides is less than 
the pitch. 

Short Type Coil. An Armature Ooil, 
for windings where axial spawe is 
limited, with the end connections 
bent roxmd to lie against the end 
of the core instead of lying flat on 
a oylindrioal surface as in a Barrel 
Winding. 

Short Wave Adaptor. An apparatus 
which osin be connected to a 
medium wave wireless receiver to 
enable it to receive short wave 
signals. 

Short Wave Therapy, Curative 
applications of on electric field with 
a frequency of oscillation corre- 
sponding to a wavelength of 3 to 
50 metres. 

Short Waves. An expression often 
used for waves below 100 metres 
but limited by the definition of the 
International Radio-teohnioal Com- 
mittee to waves between 10 and 50 
metres (30,000 to 6,000 ko.). Cf. 


Long, Mbdium, Intebmbdiate, 
and Very Short Waves. 

Shortener, Cord. See Cord Short- 

ENER. 

Shortening Condenser. A condenser 
placed in series with an aerial or 
other wireless telegraph circuit to 
shorten the wave length at which it 
radiates or to which it responds. 
Cf. Lenothening Inductance. 

Shot Effect (in Tliorinionic Valv<iH). 
A slight fluctuation in thu anudo 
current, due to the fact tliat tho 
emission within tho tube is not 
really continuous but is a slightly 
irrogiilar bombard inont duo to tho 
finite charge carried by otich oh'o- 
tron. Also called SchroUky Auto- 
electronic effect. Cf. JoiiNSTONK 
Noise. 

Shot Firing (Electric ). See Blasting. 

Shot Firing Cable. A special typo of 
cable for use in mines, etc., for 
Shot Firing purposes. 

Shot Firing Generator. See Mine 
Exploder. 

Shrink-Ring Commutator. A typo of 
commutator usod in very high 
speed generators, motors, etc., in 
which the segments are bold in 
place against centrifugal force by 
stool rings shrunk on over a layer 
of mica. 

Shrouded Magnet. A name occa- 
sionally usod for an Ironclad 
EUctroinagnet. 

Shunt. A path for a current in 
parallel with an apparatus or part 
of a circuit ; usually of wiaely 
differing resistance, lower in the 
case of a galvanometer or othor 
instrument to which a shunt is 
applied to incrooso its range, and 
higher in the caso of tho shunt 
winding of a motor, arc-lamp, 
meter, etc. A shunt is somotimos 
desoribed as a By-pass. 

Shunt : Galvanometer, Long, Mag- 
netic, Multiplying Power of. Reso- 
nant, Short, and Universal. SSuo 
Galvanometer Shunt, Long 
Shunt, etc. 

Shunt Arc-Lamp. An arc-lamp the 
regulating mechanism of which is 
provided only with solenoids or 
magnets connected across the 
voltage of tho circuit. Cf. Series 
Abo-Lamp. , 

Shunt Box. A box containing a 
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number of resistances arranged 
with plugs> eto., for use as a 
galvanometer shunt giving a num- 
ber t>f degrees of sensitiveness. 

Shunt Box : Compensated and TTui- 
▼ersal. See Compbnsatud Shunt 
B ox and UNivEBSAii Shunt Box, 

Shunt Characteristic. A curve show- 
ing the relation of voltage to 
current, such as is shown in the 
case of a shunt wound dynamo, 
where the voltage falls off more 
and more rapidly as the current 
increases up to the maximum 
current that the ma.chine can give, 
and continues to fall off with 
decreasing current if the resistance 
of the outside circuit be further 
lowered. See Obitioal Rbsistanob, 
and of. SiCBiEs Chabaotbiiistio. 

Shunt Circuit. Any part of a circuit 
in parallel with any other ; more 
particularly a circuit connected 
across the main voltage in appara- 
tus which also contains coils, etc., 
in series with the main current. 

Shunt Coil. The field winding, or 
that part forming a separate coil, 
which is connected to the brushes 
or main terminals in a shunt com- 
pound or difforontially wound 
machine or apparatus. Of. Sbbibs 
Coil. 

Shunt Dynamo. See Shunt Wound 
Dynamo. 

Shunt Excitation. ( I ) Excitation of a 
motor or generator by connooting 
the field wimling to the brushes or 
the main torminals, (2) That part 
of the excitation of a compound or 
difforontiaily wound inacliino duo 
to the shunt winding. Cf. Sbbibs 
Excitation. 

Shunt Field, 'riiat part of the fiux 
in the magiit)tic circuit of a 
miurhino duo to the amp<iro turns 
proviilod in the shunt winding. 

Shunt Field Relay. A roluy with two 
wiinlings iii pu.ralloI arriing<ul so 
that. wIk'ii IIki <‘unviit in on<» is 
r«iV('rs<'<l I ho ilnx is oausf'd to 
travorH<^ ii slunit nmgnotif? 

Shunt Field Rheostat. Soo Shunt 

liiuaunATou. 

Shunt Motor. A motor of tho com- 
mutator t.ypt^ in which the fltdd 
winding is coniujctiid in parallel 
with tho armatiiro. tlsiul for direct 
current only and suitable for 

22— (T.5263) 


driving machinery, etc., where 
a practically constant speed is 
required at all loads and the supply 
voltage is practically constant. 
See Sebies Motob, Diftebbn- 
TiALLY Wound Motob, and Com- 
pound Wound Motob. 

Shunt Ratio. See Multiplying 
Powbb (of a Galvanometer 
Shunt). 

Shunt Regulator, Regulating Resis- 
tance, or Rheostat. A variable 
resistance in tho shunt field circuit 
of a shunt or compound wound 
machine for controlling its voltage 
if a generator, or its speed if a 
motor. 

Shunt Running. The tendency in 
meters in which a slight additional 
constant torque is provided by an 
auxiliary shunt coil helping the 
series winding, for tho componsa- 
tiou of friction, to continue running 
at a low speed even when the load 
is entirely removed. Also called 
Creeping. 

Shunt Transition. See Shobt-Cibouit 
Tbansition. 

Shunt Winding. A winding in a 
machine, instrument, oto., which 
is connected directly across the 
voltage of the circuit, os distin- 
guished from a winding in scries 
with tho main current, e.g.the field 
winding of a shunt wound generator, 
etc. Cf, Skiiibs Winding. 

Shunt Wound Dynamo or Generator. 
A <lin‘(?t current goriiu-ator in 
which tho field winding is in 
parallel with tho armatiim winding; 
giving a voltago only falling off 
slightly as tho load incnuisos, under 
conditions of constant spood and 
excitation ; suitable for use in 
conjunction with a sliunb rheostat 
for constant voltag«' systi'ins, for 
accunuilator charging, otc. Cf. 
Skbiich W<)irNi> an<l Compound 
Wound Genkhatobh. 

Shunt Wound Motor. Seo Shunt 

MoTOIt. 

Shunt-Breaking Resistance. See 

Kiki.d-Hbkakeno IIksihtanob. 

Shunt-Conduction Motor. A cliuts of 
ul1<»rnating current conimutator 
motor, similar to a Shunt- Induction 
Motor, ox(Mq)t that tho connection 
between the armature and tho 
main circuit is conductive. 
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gjiunted Ammetei, Meier, etc. An 

aznxnefcer or other instrument in 
which the range of current with 
which it will work is increased by 
the use of a shunt or low resistance 
placed in parallel with its current 
coil so that only a known fraction 
of the total current to be measured 
passes through the instrument 
itself. See Shunt. 

Shunted Condenser. A condenser in 
parallel with a high resistance used 
m telegraph circuits etc., to com- 
pensate for the retarding effect of 
inductance and to improve the 
speed of working. 

Shunted Field Control. Traction 
motor control in which, in the 
higher speeds, the fields are weak- 
ened by shunting with resistances. 
Cf . Tap Fibij> Conthol. 

Shunt-lnductlon Motor. A class of 
alternating current commutator 
motor with inductive connection 
to the armature circuit ; running 
at approximately constant speed 
at all loads. Cf. Shunt-Conduo- 
TION Motoe. 

Shuttle Armature. A simple form of 
armature now rarely used, except 
in very small machines, with a 
single coil connected to a two-part 
commutator and lying in the two 
broad slots in on elongated core 
built ^ of stampings in the shape 
of an H with rounded sides. Also 
called Siemena Annature, 

Side: “A” and «B.” See “A” 
Side and “B” Side. 

Side Band. A term used in Wireless 
and Carrier Wave Telephoryi/, 
etc., for a ^oup or Band of Waves 
of frequencies formed by the inter- 
action of the carrier wave and 
the modulations composed of fre- 
quencies of the sum and difference 
of the modulating and carrying 
frequencies. 

Side Band : Lower and Upper. See 
Lower Side Band and Upper 
Side Band. 

Side Band Telephony. See Sxtppsbssbd 
Carribb Wave TbIiBPhony, and 
Single Side Band Tblephontt. 

Side Bar Suspension (of a Traction 
Motor). A form of traction motor 
su^nsion in which almost the 
whole of the weight of the motor 
IS carried by bars parallel to the 


track and spring support-ed at ono 
or both ends from tlie truck. Cf. 
Nose Suspension, etc. 

Side Bracket Suspension. Sinn 

Pole Suspension. 

Side Ciroilit. The name Homctiim'a 
given to a teloplniiie circuit which 
forms one of two, or more, em- 
ployed for the HU]><wpc>Mitieii on 
them of a Phantom Uirmit. 

Side Contact Bail. A form of contact 
rail for electric railways in wliich 
tho contact hIkxi hears Ijorizeiitally 
on the siclo of the rail, so that tlic 
top can bo more ellicieiitly pro- 
tected than in Home other tyix^s. 

Side Flashing. SpurkH piiHHing from 
a Lightning Comiuctor (pari iciilnrly 
when not olliciently earthed) to 
neighbouring metal work. 

Side Pole Suspension. The .siiMpiuiHion 
of an ovorhoad conta<‘.t line from 
span wires or Bracket AnnSt Hup- 
portod by polcH at the Hides of the 
track. Cf. Centre L^>iiK Sus- 
pension. 

Side Rod Drive (of Electric Loco- 
motives). An arrangement in 
which the driving wheels an^ driven 
through outside coupling rods and 
connecting rods from cranks on tho 
motor shaft, or on a countershaft 
or Jack Shajt to which tho motor 
or motorti an^ geared. 

Side Running Trolley. A Iramcar 
trolley with » swivelling head 
which can malce contact with a 
line over tho side of tho track. 

Side-Slot. Tho open slot in a conduit 
system of traction whont the slot 
is in or outside ono of the running 
rails. 

Side-Tone. The refiroduction by a 
telephone ipoeivcr of sourulH falling 
on the inioro])hoiio at t.ho sarnc 
station, where tho connections arc 
such that the current from the 
secondary of tho induction coil or 
transformer passes through the 
receiver. 

Side-Tone Bednotion Wiring. A 

method of wiring Central Battery 
subscribers* tolophono sets with 
the miorophono between tho switch 
hook and the induction coil to 
eliminate the effect of tho con- 
denser produced in Side- Tone 
Wiring. 

Side-Tone Wiring. The method of 
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wiring OefUral Battery subsoribers’ 
telephone sets with the microphone 
between the line and the switch - 
hook in which the charging and 
discharging of the condenser, with 
tho variation of the primary current, 
intensifies tho Side Tone efioct. Of. 
SiDB-ToNm Rbdttotion Wiring. 
Side Waves. Sec Side Band. 

Siemen. A name at one tiiuo propoHod 
for a unit of energy equal to one 
Watt Hour^ and labor as th<i unit 
of oonduoUinoe (see Mho). Of. 
Kblvin. 

Siemens Automatic Telephone System. 

A system of automatic telephone 
exchange working in which a Pre- 
selector^ actuated when a subscriber 
lifts his receiver, first oonneots a 
free Line Selector to his lino, which 
automatically connects to the line 
corjHJsponding to the series of cur- 
rent impulsos sent by the manipula- 
tion of the subscriber's dial switch. 
The proaoloctor, which is the chief 
distinguishing feature of tho sys- 
tem is driven by an alternating 
current from a special generator. 
Siemens Eleotrodynamometer. An 
instrument of tho Dynafnometer 
type for current or power measure - 
mont, consisting of a fixed coil in 
a vertical plane surrounded by a 
swinging ceil in a vertical plane at 
right angles to it in the zero 
position, controlled by a spring 
attacho<l to a torsion head. Wlmri 
current i)ass(»s through both coils 
they tend to become parallel, but 
tho swinging coil is brought back 
to zero by th<’i torsion luiad through 
the spring ; tho force between tho 
coils being thus moosurod by tho 
dfifloction of tho pointer attached 
to tho torsion head. In tho oaao of 
current mntisuroiiuuit, tho coils aro 
in series and the current is propor- 
tional to tho squarr^ of tho rotvding. 
In th<» Wiibttrmti'r instruinorit the 
Hwingingc.oil is of highrosistancoand 
is a<si’oas tho voltage, and tlu» watts 
ur») pri>portional to tlm i*o»idiag. 

Siemens Armature. See 

^ Hinm’LK-AitM ATuitw. 

Siemens Unit (Siemens Einhoit). A 
unit of n^sistanco propos<Ml in 1800, 
in Gormany, but now obsolobi, 
being that of a column of inorciiry 
1 metre long and 1 sq. mm. in 
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cross section at 0® C. ; equal to 
0*9407 IntemcOional Ohm, 

Signal : Audible Ringing, Clearing, 
Pilot, Submarine, and Supervisory. 
Soc Audihle Ringing Signal, 
Clearing Signal, etc. 

Signal Lamp. An inoandoscent or 
other lamp caused to change its 
appearance by the luovomont of 
scroens or coloured glasses, as in 
railway signalling ; or a lamp which 
indicates curtain conditions by its 
illumination and oxtinction, o.g. 
the signal lamj^ on telephone 
switchboards. 

Signal Lamp Relay. A relay con- 
trolling the circuit of a signal lamp 
so that it lights up when certain 
conditions arc realised. 

Signal Lift Control. A system of 
control in which tho car is Btart<«d 
by push buttons (or car switch) 
and stopped at the dosirod How by 
means of buttons on tho landing 
or in tho oar. 

Signal Motor. A small elootrio motor 
which actuates a semaphore or 
other railway signal. 

Signal Strength (in Windess Tele- 
phony). A term used by wiroloss 
enginoors to signify tho stiongth of 
a roctuved signal produced by a 
tran.smittor at ii particular distance, 
as inoastircd by tho component of 
o.m.f. induced in tho aerial by 
tho modulations, expressed in milli- 
volts per mi'tre of ciffoctivo height. 
Cf. FnCLD RTIlKNOTn. 

Signal Strength Meter. An apparatus 
ooQsistiiig of a thorinionic oscillator 
tULiod to tho incoming wave and 
connected to a polenl.iomotor 
arrangoniont by which a known 
variable liigh froquoney voltage 
can Ih> applied to a mei'iving sot 
and adjusted till tho signal strength 
is the same os that wlrui tho aerial 
is coniioctcd. 

Signalling ; All-Electric, Antomatio, 
Electropneumatic, and Harmonic 
Selective. Heo All-Ei.notucg hliG- 
NALi-iNci, Automatic Signalling, 
«t.o. 

Signalling Condenser. A eondonst^r, 
uso<l particularly in duphtx tfdo- 
graph systoins, in parallel with a 
high resistancit at the sending ond 
of a line to improve the speed of 
working Iiy having the olToot of 
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applying the full voltage to the Eleotboplatb, ELEOTBOPLATmap 
line wb^e the ourrent is growing, etc. 

because the condenser acts as a Silver Voltameter. An EUctrolytio 

short circuit to the resistance until Cell used for the accurate measure - 
it is fully charged. Cf. Rhadino ment of the average current that 
CoNDBiTSBB. has been passing during a given 

SlgnftTling Key. A key used in Line timo, for the calibration of other 

or Wireless Telegraphy to control instruments, etc., by weighing the 
the sequence of the ourrent amount of silver deposited on the 

impulses forming the signals. See cathode by the ourrent from a 

references under Kby. solution of a silver salt. See 

fiignftlliTig network. See Faxtlt- International Ampere. 

Signalling Network. Simmance-Abady Photometer. A 

Silencer, (l) An enclosing vessel to form of Flicker Photometer in 

diminish the noise meide by the which bevellod surfaces of a special 

spark in a wireless transmitting shaped revolving disc, illuminated 

apparatus. (2) See Deapeneb. respectively by the standard and 

Silent Discharge. A gradual and the source to 1 m tested, oro viewed 

non -disruptive discharge of elec- alternately through an eyepiece, 

tricity from a conductor through and the illumination of them is 

the atmosphere, particularly where brought to equality so that the 

the atmosphere round the con- flicker disappears, 
ductor is ionised. Such a discharge Simms-Edison Torpedo. See Torpedo. 

is sometimes accompanied by the Simon Interrupter. An Electrolytic 

formation of ozone. See Ozonisbb. Interrupter in which the necessary 

Silioa Lamp. A mercury vapour high current density in the eleotro- 

or other discharge lamp in a silioa lyte is obtained by dividing the 

tube. containing vessel into two portions 

Silioa Valve. A Thermionic Valve in by a porcelain partition with a 

a silica bulb as in large transmitting small hole in it. Cf. Wehnelt 

valves. Intebrxtpteb. 

Silicon Detector. A rectifler of elec- Simple Catenary Suspension. Soe 

trioal oscillations consisting of a Single Catiqnaky Suspension. 
piece of silicon in a particular Simple Rectification. See Anode 

orystalline stato against a metal Bend Reotifioation. 

contact, which can be used in Simplex Dialling. A HyshMti of IHal- 

seiies with a telephone receiver H7ig using botli coiulutil.orM in 

as a wireless detector. See Crystal parallel with oarth return. Cf. 

Detector. Duplex Dialling. 

Silk-Covered Wire. Wire covered Simplex (Telegraph) System. A sys- 

with one or more layers of floss tern in which singlo messages in one 

silk, superior to cotton -covered direction only at a time are sent, 

wire of small diameter on account Cf. Diplex, Duplex, and Multi- 

of the thinner layer possible, less plex Systems. 

liability to retain moisture, as well Simplex Winding. An armature 

as better appearance and better winding containing only one y)ath 

insulation for the same thickness per pole following round the arma- 

of covering. Used for small magnet ture. Cf. Multiplex Winding. 

and instrument windings, etc. Simplex Working (in WireloHs Tcle- 

Silurus. A kind of jQsh found prin- graphy). The use of tho same 

cipally in the Nile allied to the aerial alternately tor transmission 

“cat-fish,” capable of giving oleo- and reception, 

trio discharges physiologically, tho Simplexed Circuit. A telegraph 

direction of the current being circuit consisting of tho two wires 

from its head to its tail. Cf, of a telephone circuit in operation 

Eleotrio Eel and Torpedo. in parallel with earth return. Of. 

Silver Plating. The Electrodeposition Composited Cibouit. 

of silver on metal objects, or those Sine Current, Voltage, etc. An altor- 
with a conductive coating. See nating ourrent, voltage, etc., 

334 
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following a sine curve when its 
instantaneous values are plotted 
against time. 

Sine Carve. A curve in which the 
sine of an angle is plotted vertically 
and the angle itself horizontally. 

Sine Galvanometer. A form of gal- 
vanometer in which the coil and 
the scale are rotated after the 
needle has been deflected to bring 
it again to the zero. The current 
is then proportional to the sine 
of the angle through which the 
coil has been rotated. By this 
means a more sensitive coil 
arrangement can be employed than 
in the Tangent Qalvcmometer, as 
there is not the same necessity for 
uniformity of field. 

Sine Meter. See Rbaotivbi Volt- 
ampehe-hoitb Meter. 

Sine Shaped, or Sine Wave, or Wave 
Form. The wave form of a Sine 
Current voltage, etc. Cf. Peaked 
Wave and Flat Topped Wave. 

Sine Wave, Equivalent. See Equiva- 
lent Sine Wave. 

Singing. A Thermionic Telephone Re- 
peater is said to ** Sing, or some- 
times to “Howl,” when, owing 
to unsuitable adjustment of its 
circuits, it acts as an oscillator, 
producing sustained osciilationa of 
a froquonoy which causes an audible 
note to bo produced in the tele- 
phones connected thereto. 

Singing Arc. Soo U no dell Auo. 

Singing Spark. A spark occurring at 
regular intervals of a frequtmey 
within the Jimits of audition, as 
obtained in Quenched Spark sys- 
tonis of win'loHS telegraphy ; pro- 
ducing a singing noh) in the 
receiving hilepliorie, 

Single-Break Switch, etc. A switch, 
etc., in wliicli the circuit is only 
opened at one point on each pole. 

Single Cable or Single-Core Cable. A 
cahio containing ono coro only. 
Cf. Twin CauiiK, "rwo-oonw Cable, 
etc. 

Single Catenary Suspension. A form 
of Catenart/ Su^ipensinn in which a 
Hingl<» hearor wir<» or cable and a 
single sot of hangerri am (*m- 
ployed. Cf. l')ounLic Catknarv 
Suspension. 

Single Conductor Wiring. Wiring in 
wliich only one insulated coridiiclor 


is brot^ht to each point, and the 
return is made through any earthed 
conductor, such as the hull of a 
ship. 

Single Cross Span Suspension. A 

systom of contti.ot lino susponsion 
by single transverflo span wires 
between polos or other structuTos. 
Cf. Catenary Cross Span Suspen- 
sion. 

Single Current Key. .A tolograph 
signalling key sending currents in 
ono direction only. Cf. Double 
Current Key. 

Single Current (Telegraph) S^tem. 
A system employing currents in one 
direction only. Cf. Double Cur- 
rent System. 

Single Feeder. A feeder which forms 
tho only current path to the point 
in question. (Also called Unit 
Feeder. ) 

Single Fluid Cell. A cell in which both 
electrodes dip into the same oleo- 
trolyto. Cf. Double Fluid Cell. 

Single Lamp Transformer. A small 
transformer such as an Adapter 
Transformer^ for enabling a low 
voltage lamp to be used on a 
circuit of hignor voltage ; proposed 
at the time when high otficionoy 
metal filament lamps in small 
sizes oould only bo made for low 
voltagi^s. 

Single Layer Winding. An armature 
winding, usually of tho Jiarrel 
typo, in which each slot is occupied 
by a side of oiio coil only. Cf. 
Double Layer Windino. 

Single Needle (Telogra))h) System. A 
Hysloni in which Iho signals aro 
made by the d<*fl(iction, to ont^ side 
or the otlior, of a v<irl.ical m^tdle in 
tho receiving instrument worked 
by a simple form of gal van ot no ter. 
TIk^ signals can be iviul audibly to 
a eortain ext(>ni from the sound of 
the needle hitting against il.s stops. 

Double Needle and Five 
Needle Kystems and Induced 
N EEDLE. 

Single Potential (in MU'otrechemistry). 
Se(» Nleotiiode Potential. 

Single-Phase. A term characi-erising 
current, otc., or apparatus n^latiiig 
to the systmn of alUirnating curnint 
working, where a single alternating 
curi’ent in ono pair of wiri's is 
omployod in tho ordinary way. Cf. 

15 
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Two-Phasb, Thbbb-Fhasb, and 
Polyphase. 

Single-Phase Alternator. An alter- 
nator giving Single-Fhase current 
only. The armatures of single- 
phase alternators of modern design 
usually have only two -thirds of the 
slots provided with windings, par- 
ticularly where a sine wave form 
is aimed at. 

Single-Phase Commutator Motor. A 
motor for use with single -phase 
current, constructed on the same 
general lines as a direct cur- 
rent motor with a commutator, 
but with laminated field system as 
well as laminated armature. There 
are a number of ways of connecting 
the field and armature circuits, 
apart from the series and other 
^angements, in which the wind- 
ings are connected conductively ; 
advantage may be taken of the 
fact that currents can be induced 
by the stator in the rotor, or vice 
versa, by a similar action to that of 
a transformer. See references 
under SiNaLE-pHASE Motob, 
and of. Polyphase Commutatoe 
Motob. 

Siugle-Phasd Current. A single 
AUernating Current in an ordinary 
two -wire circuit, unaccompanied 
by currents differing in phase there- 
from in other branches of the 
circuit. Cf. Two -Phase, Thbee- 
Phase, and Polyphase Cdbbents. 

St^e-P^se (Generator. See Single - 
Phase Altbbnatob. 

Si^le-P^se Induction Meter. An 
induction type meter for use on 
single-phase circuits requiring a 
phase-splitting device to obtain the 
necesscury rotary field. 

Single-Phase Induction Motor. A 
motor similar to an InducHon 
Motor for polyphase circuits, but 
provided with arrangements for 
producing a rotary field for starting 
by a phase -splitting device, so that 
a current differing in phase from 
the main current passes through a 
portion of the rotor winding. When 
up to speed, however, the phase 
splitting device is out out and the 
motor runs as an ordinary induc- 
tion motor, the rotor following one 
of the two oppositely rotating 
fields into which the field produced 
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by the single -phase rotor can bo 
considered as being oompoHod. 
Single-Phase Locomotive. A railway 
locomotive driven by singlo-phaso 
traction motors and conUiining the 
necessary iransfonuorri and control 
apparatus, etc. ; usually colbiotiiig 
current from a single overlu'tui 
contact line at a high voltage*, in 
some cases as much as 15,000 
volts. 

Single-Phase Meter. A meter for use 
on single-phase circuits, o.g. a 
SingU-Pkase Induction Meter, 
Single-Phase Motor. A mi > tor for use 
on singlii-phaso cii*ciiitH, of the 
Single-Phaae hiduction tyjss tlio 
SyrhcIiTO'noua typii, or one of the 
numerous typos of Single- Phase 
Commutedor Motr^r. Si»o h<dow. 
Single-Phase Motor : Compensated, 
Compensated Induction, Compen- 
sated Repulsion, Compensated 
Series, Doubly Fed, Inverted 
Repulsion, Neutralised Series, Re- 
pulsion, Series, Series Conduction, 
Series Laductiou-Conduotion, Shunt 
Conduction, Shunt Induction, Singly 
Fed, Squirrel-Cage Repulsion, and 
Synchronous.^ boo Compensated 
Single-Phase Motor, Com- 
pensated Induction Motor, 
Single-Phase Railway. An oloctrio 
railway omployingHinglo-phaso cur- 
rents in. an ovorluitul contiw.t liun*, 
and Single-Phase Traction on t.lio 
trains ; having tlu> advantagi'H ov<*r 
three-phase working of a Mingle 
contact lino, and tliat a fypt' of 
motor with good* starting t.orqiio 
and range of economical Mpt^ul 
control can bo ornployecl, anti ovt^r 
direct current working that 
higher line prosHureH can ho em- 
ployed, without converting Hta- 
tions. The train equipmont in, 
however, heavier anti Hiightly U^hh 
efficient. (In some t^arly linoH, con- 
verting plant and tiireet e.iir- 
rent motors wore used on th<» t rain. 

J The a^ve are names used for the 
principal classes of sinKlo-ptwiKo motors. 
A very large number of typos luive bt'tni 
proposed and made which' dt) not .nil fall 
^ctly Into any one of those 
They are mostly known by tholr liivoo- 
tors names. For particnlnrs, rofonuicc 
must bo made to specialised Utoraturo 
on the subject. 
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Cf. High Tension Diubot 
CXJBBEINT RaIT.WAY, 

Single-Phase Series Motor. A Single- 
Phase Commutator Motor with the 
armature and field windings in 
series. 

Single-Phase System. A system of 
distribution of elootrioal energy for 
power, traction, lighting, etc., 
employing single-phase current. 

Single-Phase Traction. See Single- 
Phase Railway. 

Single-Phase Traction Motor. A 

Traction Motor suitable for running 
on single-phase systems, usually 
either of the Series commutator 
type (soinotimoH able to run on 
direct current as well), or of 
the Compensated Repulsion typo 
with a characteristic similar to that 
of a Horios motor, usually con- 
trolled by application of a variable 
voltage from tappings on an auto- 
transfornuir carried on tho train. 

Single-Phase Transformer. A Trans- 
former with a siiiglo magnetic 
circuit, one primary and one 
secondary winding, to transform 
single -phnrto current from one pres- 
sure to another. On throe -phase 
systems, groups of throe single- 
phase transformers are sometimes 

? referred to one 2'hreo-Pkase 
transformer, 

Single-Phase Winding. A winding 
not divided into branohos for 
ourront of phases differing rela- 
tively one from another. 
Single-Pivot Instrument. See Uni- 

TIVOT InSTRITMUNT. 

Single-Pole (S.P.) Cut-Out, Circuit- 
Breaker, Fuse, Switoh, eto. A cut- 
out, ote., which opens tho circuit 
at oiin polo only. Cf . Dottble Pole 
CUT-O tTT, et<^. 

Single Potential (in KlectrochoTniatry). 

Sne Ki.E(vrRoi)i<! Potential. 

Single Side-band Telephony. A form 
of Suppressed Carrier Wave lint» 
in wirch'.sH Telephony in which ono 
Svle Hand is lil^mnl otii as wtdl as 
tho carrit'r fiNKpionoy to miiiimiHo 
tho range id fiiiquoncii'S oocupuul. 
Single-Stroke Bell. An olootric boll 
not fitted with a Tremhlerf M'hieli 
thoroforo gives only a single stroke 
of tho hamtnor on the gong when 
the current begins to flow inde- 
pendently of it43 duration. 


Single-Throw Switch. A switch, 
usually of the Knife pattern, in 
which the moving contact, or set 
of contacts, if for more than ono 
polo, makes contact with only one 
contact or sots of confcaots, Cf. 
■Double Throw Bwitoh. 

Single Touch. A method of magnet- 
ising a bar of stool by toucliiiig or 
stroking by one polo of a single 
magnet. Cf. Double Tottoh and 
Divided Totroii. 

Single-Trolley System. Eloctrio 
traotion on tramways, etc., whore 
a singlo ovorlit-^ad contact lino and 
an earth return are used. Cf. 
Double Trolley System. 

Single-Tom CoU. An armature ooil 
consisting only of a singlo turn, 
usually of rectangular section bar ; 
pndferablo whore possible to a coil 
of more turns, iw giving better 
conditions of commutation. 

Single-Turn Current Transformer. A 
term often applied to Bar-Type 
Current Treynsformers^ although 
really tho primary does not make 
a complete turn. 

Single-Wave Bectifleation. See Hale- 

Wave Reotifioation. 

Single Wave-Length Working. Tho 
working of two separate broad- 
oaaiing stations, e.g. Belay Stations^ 
at the same wavo-kmgih. This 
requires very accurate freqiwjnoy 
control and rosulbs in a rather 
limited sorvico area round each 
station surrounded by a “A/ua/t” 
area whoro ink^rfonjiico spoils tho 
signahi of both ; th<‘ stir vice area is 
greater if the same program mo is 
biung broadcast. 

Single-Way Switch. A switch 
arrarig(id to opcm and close oiu' sot 
of contacts only. Cf. Two-Way 
Bwrrcii, etc. 

Single-Wire System, (l) An insialla- 
tioii in whieh an “ earth ” return 
is iiHod, HO l.hal. only ono wim has 
to bo brought to evc^ry lamp, oto., 
e.g. a ship lighting installation in 
which one terminal of ovnry lamp, 
oto., is conni^cb'd to tho motal 
Imll of the ship. (2) An inst.allation 
in which all ihn apparai.tis oon- 
cornod is oommeted m serins, o.g. 
a Closed Cirruit lire alarm system, 

Single-Wound Armature. An arma- 
ture carrying a winding consisting 
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of a number of turns oU in series, 
from which tappings are taken to 
oommutator segments at equi- 
distant points, e.g. a Qrarryme 
Ring. 

Singly Fed (Series or Repulsion) 
Motor. A single -phase oommutator 
motor, the armature of which 
receives power wholly by conduc- 
tion or wholly by induction. Cf. 
Doxtbly Fed Motoe. 

Singly Re-entrant Winding. See 
Rb-bnteant Winding. 

Sinoidal or Sinusoidal Current, Volh- 
age. Wave, etc. An alternating 
current, etc., with a wave form 
following a true Sine Curve. 

Sinusoidal Therapy. Curative appli- 
cation of ordinary alternating 
currentfi. 

Siphon Recorder. An instrument 
introduced in its original form by 
Kelvin for recording messages 
received over long submarine 
cables ; consisting essentially of 
a sensitive moving coil galvano- 
meter with large held magnets and 
a glass siphon or pen deflected by 
the moving coil and moving over 
but not touching a travelling strip 
of paper. The ink is caused to flow 
freely from the capillary tube 
forming the pon by keeping it 
chargea by a simple form of motor 
driven influence machine known as 
a Mouse Mill. 

Siz-Phase Currents. Currents in six 
interconnected branches of a cir- 
cuit diflering in phase symmetri- 
cally from one another. Used in 
the connection between tho alter- 
nating?8ide of rotary and mercury- 
arc converters, and tho transform- 
ers serving thorn. 

Six-Wire Three-Phase System. A 

three-phase system with separate 
wires for the lead and return of 
each phase ; equivalent to a six- 
phase system. 

Slmte, Contact. See Contact Skate. 

Skeleton-Type Switchboard. A switch- 
board in which the component 
apparatus is mounted upon metal 
framework. 

Skew Coil Winding. A form of Two 
Ran^e Winding for Three-Phaae 
alternator armatures similar to a 
Chain Winding » in which the coils 
are bent to a special shape to clear 


each other and lie in two ranges of 
end connections and yet require 
only one pattern of coil throughout. 

Skewed Slots. Slots set at an angle 
with the axial direction ; some- 
times used in induction motors, 
etc. 

Skiagram and Skiagraph. See “X” 

Ray Photooeaph. 

Skin Effect. The fact that at very 
high frequencies the current in a 
conductor is more and more con- 
fined to tho surface owing to the 
screening efleot of the eddy cur- 
rents induced bolow tho surface. 
This causes tho iinpedunco of solid 
wires, etc., to be materially higher 
at high than at low froquenoies. 
See High Fbbqubnoy Resist anob. 
Also called Heaviside JSffeot. 

Skinderviken Button. A compact 
form of capsule of granulated car- 
bon for microphones. 

Skip Distance. The portion of the 
range of a wireless transmitting 
station where signals are weak as 
it is too great to reach by Direct 
R^s and not far enough for In- 
direct RaySf which would have to 
strike the ionosphere at too twjuto 
an angle to be totally refi«%ctod. 

Skrivanoll Cell. A primary cell with 
zinc and silver oiootrodos and an 
electro!'^ of caustic potash and 
silver chloride on tho positive pole 
as a dopolariuor. Used at one time 
for small dooorativo lamps. 

S.L. Cable. See Sbpaeate Lbad- 
CovBEBD Cable. 

Slab Coil. An inductance coil, etc., 
in tho form of u flat spiral. 

Slaby-Arco System (of Wii*oloss Tele- 
graphy). An early form of tho 
Quendied Spark systoin. 

Slack Cable Switch. IS lack Roru 
Switch. 

Slack Indicator. An ap]:>aratuH used 
on cable ships for indicating and 
roooi'ding the porcontagu of slack 
with which a cable is payed out, by 
comparison between tlio amount 
of cable payed out and tho amount 
of a tight steel wire payed out at 
the same time with os iittlo slack 
as possible. 

Slack Rope Switch (in Lift Control). 
A device for opening the control 
circuit and stopping the oar, if one 
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rope becomes seriously slacker than 
another. 

Sledge Coil. A secondary coil made 
so that it can slide over a primary 
coil, or vice versa, so that a 
variable inductive coupling can be 
obtainod. 

Sleeve (l) of a Telephone Plug. The 
metal sleeve forming one of tlio con- 
tacts round the shank of the plug. 
Cf. Tip and Ring. (2) In conduit 
wiring. See Plain Coupler. 

Sleeve : Armature, Commutator, and 
Splicing. See Armature Sleeve, 
Commutator Sleeve, etc. 

Sleeve Joint. A joint in a conductor 
made by slipping a sleeve over it 
and attaching by soldoring or 
otherwise. See Twisted Sleeve 
Joint. 

Slide, Thomson-Varley. See Thom- 

son-Varley Coils. 

Slide-Back. Name given to an 
instrument usod in control rooms 
of broadcasting stations to indicate 
the amount of grid current pmsont 
in the modulating system so that 
it can bo kept at a minimum to 
avoid distortion. 

Slide-Base. A base fulfilling the 
same functions os SUde-RaUs. 

Slide-Bails. Rails upon which a bolt 
driven dynamo (or a motor) is 
sornotimuH mounted, to permit of 
adjustment of tho tightnoss of the 
belt by shifting tho position of the 
rnacliiiK^ to a slight oxbont. 

Slide-Resistance. A resistance ar- 
ranged so that more or loss of it can 
ho inuhulod in the circuit by 
a<ljustimmt of a sliding contact. 

Slide-Wire. A bare strotchod wire of 
uniform rosistanco which can bo 
used as a continuously variable 
resistunci', liaving a value pro- 
portional to the length up to a 
sliding coiit.iiet. 

Slide-Wire Bridge. A Wheatstone' a or 
other lirUUje in which tho variable 
rosistanco arms aro formed by a 
baro strotelieil wire, with any 
point along which contact can be 
inodo by a sliding eontaot, dividing 
it into two parts, the rosistaiKses of 
which are jiroportional to thoir 
longtli. See Mktiiic 13ltIi)OE. 

Sliding Contact. A contivct piece 
arranged t.o inako conlivot with 
any part of a slide wire resiatanco. 


or with any one of a row of fixed 
oontaots by being slid over them, 
or any contact piece with which 
there is relative movement with 
another while they are in contact. 
Sl^s, Cable. Soo Carle Slings. 

Slip. The differonoo between the 
actual speed of on induction motor 
and tho speed of the rotating field, 
i.o. the synchronous speed ; usually 
exproHHud as a percentage. 

Slip Conduit or Slip Joint Tubing. 
Conduit tube in which joints are 
made by slipping a aloovo of slight- 
ly larger diameter over tho ends of 
tho tubes, or by slipping one tube 
over another of smaller diameter. 
Slip Joint Tubing. Slip Conduit. 

Slip Power. Tho power wasted in 
resistance when a Hli])-ring induc- 
tion motor, with rheostatic control, 
is running at a reduced speed. 

Slip Regulator. An automatic regula- 
tor which inserts resistance into 
the rotor circuit of an induction 
motor, allowing it to slow down at 
times of heavy load, used par- 
ticularly in connootion with fly- 
wheel motor-generator sots for 
power equalisation whore such 
reduction of speed permits of 
utilisation of tho stored power in 
the flywheel, while it is enabled to 
run at higher speed again on light 
load to regain more stored energy. 
Slip regulators are also used in 
oniinootion with induotion motors 
driving Rolling Mills. See Ilgner 
System. 

Slip-Ring. A contact ring for making 
conm'ctiun through briislios bo- 
twooii a winding, oto., on a 
rotating part of a inaoliino or 
apparatus and an oxtornal cirmiit, 
o.g. till) fiold winding of a rotating 
field alternator and tho oxcihir. 

Slip-Ring Bush. A bush carrying a 
set of iSlip Rings on tho shaft of a 
machine. 

Slip-Ring Induction Motor. An Induc- 
tion Motor, tho rotor of whie.h is 
provided with a winding connected 
to slip rings for connection to a 
rcsistanoo for starting or running 
tc'inporarily at a reduced speed. 
Cf. SviUlllREL-CAGE INDUCTION 
Motor. 

Slip-Ring Phase Advancer. Soo 

1*11 AHio Advancer. 
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EQip-Eiiig Rotor. The rotor of a 8Up 
Ring Induction Motor. Cf . Short- 
OiBouiTSD Rotor. 

Slip-Ring Spider. A structure with 
spokes, mounted on the shaft of 
a maoJ^e to carry the slip rings. 

Slope (in a Thermionic Valve). The 
“slope” of that portion of the 
characteristic of a thermionic valve 
over which it works, i.e. the ratio 
of the change of plate current to the 
change of grid voltage causing it. 

Slope, Potential. See Potential 
Gradient. 

Slope Inductance. A torm sometimes 
used in wireless telegraphy for the 
ratio of the change in flux -turns 
to the change of current causing 
it, in cases where the latter is smaU 
in comparison with the total, as in 
audio -fmquency oscillations inter- 
posed on the plato current of a 
thermionic amplifier. 

Slot. (1) An open, partly closed, or 
closed channel in the laminations 
building up the stator or rotor core 
of a dynamo electric machine, 
separated by the teeth formed by 
the portions of the sheets not 
punched out, for the reception of 
the conductors forming the wind- 
ing. (2) The opening in the 
conduit of an open conduit tram- 
way through which the conductors 
making connection between the 
car circuits and the underground 
conductors pass. 

Slot : Armature, Closed, Hall Closed, 
Milled, Open, Parallel, Partly Closed, 
Radial, Side, Skewed, and Taper. See 
Armature Slot, Closed Slot, etc. 

Slot Conduit. See Slotted Conduit. 

Slot Leakage. The portion of the 
fiuz in a machine that passes across 
or down the slots instead of 
through the iron of the teeth. 

Slot Lining. A layer of insulating 
material lining the slot, indepen- 
dent of the insulation with wnich 
the individual conductors and the 
groups of conductors forming the 
coils are covered. 

Slot Meter. See Pbefayment Meter. 

Slot Pitch. The circumferential 
distance apart of the centre lines 
of the slots, usually measured at 
the air gap. 

Slot Ripples. See Tooth Ripples. 


Slot System (of Electric Traction). 
See Conduit System. 

Slot Wedge. A strip, usually of 
wood, inserted in the mouth of a 
slot after the winding is in place 
to retain it against centrifugal 
force, usually hold in grooves in the 
side of the slot. Also called a Key. 

Slot Wedge, Magnetic. See Magnetic 
Slot Wedge. 

Slotted Conduit. A conduit containing 
underground conductors for tram- 
way systems, etc., in which con- 
nection is made with the car 
oiroiiit througli an open Slot. Cf. 
Closed Conduit. 

Slotted Core. An assemblage of 
laminations in which the winding 
is carried in slots. Cf. Smooth 
Core. 

Slotted Core Armature. An an nature 
in which the winding is contained 
in slots in tho core. Cf. Smooth 
Core Armature. 

Slow-Break Switch. A switch not 
fitted with any spring or other 
device to acccleraU^ the bmak. Cf. 
Quiok-Break Switoii. 

Slow Cyclic Method (of Magnetic 
Testing). A method of magnetic 
testing in which a constant deflec- 
tion is produced in tho galvano- 
meter oouneoted to tho search coil 
by varying the magnetomotive 
force at a measured rate by moans 
of a special form of potential 
divider in tlie primary oirouit. Cf. 
Ballistic Method. 

Slow Motion Starter. A Motor 
Starter provided with mochanism 
such as a worm gear botwoon tho 
operating handle and the contaot 
lever, or a dashpot or other 
retarding device, so that the start- 
ing resistance can only bo out out 
very slowly during starting. 

Slowing Switch (in Eloctric Lifts). A 
switch oporaU'd by tho tnivol of 
the car to cause it to alow down 
on reaching a certain point. 

Sludge. A muddy deposit in trans- 
former and switch oils, duo to 
chemical action caused by oxida- 
tion, polyinorisation, contact w’ilh 
copper, oto. 

Slug. A metal sleeve or short- 
circuited winding carried on the 
case of a telephone or other relay, 
to retard its action. 
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Small Bayonet Cap (S.B.C.). A lamp 
cap of similar construction to, but 
of smaller size than, that described 
under Bayonet Cap (about | in. 
diam.); used for candle lamps, 
automobile lamps, etc. 

Small Calorie. See Caix>iiib. 

SmaU Central Contact (S.C.G.) Cap. 
A lamp cap of similar construction 
to, but of smaller size than, iliat 
doscribod under Central Contact 
Cap (about f in. diam.). 

Small Edison Screw (S.E.S.) Cap. A 
lamp cap of similar construction to, 
but of smaller size than that dos- 
cribi'd under Edison Screw Cap 
(about iin. diam.). 

Smee Cell. An early form of single 
fluid cell with electrodes of zinc 
and platinised silver in an electro- 
lyte of dilute sulphuric acid, the 
latter of which was found to give 
off the bubbles of hydrogen more 
• frooly than copper and thus to 
suffer loss from PolaHaation. 

Smelting (Electric). The reduction 
of metals from their ores either in 
the Electric Furnace or oloctrolyti- 
cally without a high temperature. 
Smoke Deposition (Electrical). An 
exjwrimontal method of avoiding 
visible smoke from chimneys by 
causing the solid particles to bo 
pmoipitatod by a high tension 
discharge across th<i mouth of the 
chimney. See also Prboipitatidn. 
Smooth Core Armature The old- 
fashioned form of iliroot cur- 
rent armature, without slot+i, in 
which the windings wore placed 
upon tho surface, hold down by 
hands, and pn^vonted from shift- 
ing sitlowiiys by wooden pegs. Cf. 

SnOITKO AaMATUKK. 

Smoother. Soo Smooth ino Circuit. 

Smoothing Ghoko. An inductor usod 
in a NniootJiintf dracit. 

Smoothing Circuit. A combination 
of capacilaiK'.o and inductance for 
liltoring out ripples in an ordinary 
ilinMit I'uiTcnt supply voltage, or 
a i’cc(hi<><l alhTnating voltage to 
enable it. to Iwi used for the aiuxlo 
circuit of a thormioiiic valve or 
similar piirposos. A condousor 
alono is somotimos suilieiimt, and 
is roforrod to as a Smoothing 
Condenser. 


Smoothing Condenser. See Smooth- 
ing Circuit. 

Snap Switch. A small Quick Make 
and Break Switch, such as a 
branch switch in a lighting instal- 
lation controlling a few lamps. 

Sneak Current. A term used in 
tolophono engineering for leakage 
currents from power circuits, etc., 
through tolophono circuits which, 
although too woak to do imniodiato 
damage, may produce harmful 
heating offocts if allowed to con- 
tinue for an extended period ; 
guarded against by Heat Coils. 

Snook Reotiffer. A revolving four- 
arm rectifying switch driven by a 
synchronous motor for obtaining a 
mgh unidirocLional voltage from 
an A.C. transformer for working 
“X** Bay Tubes. 

“ Snow ** Bole. Tho rule regarding 
tho direction of the dofbotion of a 
magnetic needle which statos that, 
if the current flows from South to 
North Over the noedlo, tho North 
Polo of it will bo deflected to the 
West. 

Snyder Fnmace. A form of direct 
arc furnace for stool manufacture. 

Soaking In. The gradual inorooso of 
tlie charge in a condenser above 
its initial valuo if tho application 
of the potential is continued, due 
to a change in tho dielectric. 

Soaking Out. The gradual continua- 
tion of tho discharge of a con- 
denser after its first immediate 
discharge, os tho dielectric reverts 
to its original state. Cf. Rbsiduap 
Charo lij. 

S.O. Cable. A typo of thnn'-cero 
cahl<« without suflicient filling 
material to make it circular, and 
thus having a siustiim which is 
triangular, with rounded oormirs. 
Claiimxl to be lighh'r, easier to 
luanufactuni, and of ln^thir thi^r- 
mal charaotoristicH than circular 
cable. 

Socket. A receptacle into wliich a 
plug is inserti'd to make eontai'.t, 
o.g. a wall secki^t for tlie recept ion 
of a plug to which a tlcxihli* cord 
for a portable lump, etc., is 
attached. 

Socket : Cable, Coupler, Lamp, and 

Switch. Kee (lAIlI.I'J H O O 1C K T , 
Coupler Sockkt, <!tc. 
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Socket Ontlet. See Sooebt. Solenoid. A helical coil of wire of one 

Socket Ontlet, Pendant, See Pen- or more tume, carrying a current 

DANT SooEBT OUTLET. but without a fixed iron core ; 

Socket Outlet Adapter. A device for showing all the properties of an 

insertion into a socket outlet with electromagnet and sometimes used 

provision for the reception of mor<' to attract a moving iron plunger 

than one plug. in oases when a oonsiderablo range 

Sodium Discharge Lamp or Sodium of movement is required. 

Vapour Lamp. A Oaa Discharge Solenoid Blow Out. A magnetic 
Lamp of high efficiency containing Blow Out Coil without an iron 
a certain amount of so^mn vapour core. 

in the tube, giving a yellowish light. Solenoid Brake. A tramcar or other 

Soederberg Electrode. See Self- brake actuated by the attraction 
Baking Eleotbodb. of an iron plunger into a Soler^oid, 

Soft Iron Instruments. See Moving or a crano or lift brake actuated by 

Iron Instruments. weights of springs but released 

Soft Photoelectric Cells. Photoelectric during the working of the motor by 

cells having a certain amoimt of a solenoid. 

residual gas left in the bulb. More Solenoid Controller or Starter. A 

sensitive than “hard” cells, but controller or starler, such as that 

less reliable for photometric pur- of a lift, actuated by the ])idl of a 

poses. solenoid on a plunger, often agniiiHt 

Soilt Radiation. A teim sometimes a dashpot, in order to ensure that 

used for radiation of wave-length the resistances aro cut out slowly, 

intermediate between the ordinary Solenoid Belay. A Relag in which the 
range of “X” Raya and ultra- local contacts are closed through 

violet “light.” the pull of a solenoid on a plunger. 

Soft Tubes. Discharge tubes, such as Solenoid Switch, Starter, etc. A 

“X ” May Tubes t aro said to be remote controlled switch, starter, 

soft when the vacuum is only etc., operated by the pull of a 

moderately high, i.e. of tho order of solonoia on a plunger, 

two millionths of an atmosphere. Solenoidal Inductor. A long uniformly 
A soft “X” ray tube gives less wound coil of accurately Imown 

penetrating rays than a Hord Tw6c, dimensions, with a small soarch 

Soft Valve. A thermionic valve with coil or secondary winding at its 

only a moderately high vacuum, centre, for calibrating }>ailistio 

even as low as 1/1,000 atmosphere, galvanometers by observing the 

and depending upon gfiseous ions throw produced })y the reversal 

rather than free electrons; loss of a known current, 

stable than a Bard Vedve, and Solenoidcd Magnetisation. See Cnt- 

more suitable as a detector than ouitual Magnetisation. 

for other purposes. Solid Back Microphone. A mioro- 

SoIt“X”Ray8. “X” rays of poor phone telephone transmittor of a 

penetrating power, i.e. oompara- typo in which two flat carbon discs, 

tively long wave length. Cf. ono attached to tho diaphragm and 

Hard “X’* Rays. the other to the solid back of the 

Solaii Coherer. An early form of cose, are usod with granulated 

Coherer consisting of a drop of carbon between thorn, 

mercury between iron eleotroaes. Solid Carbons. Arc Lamp Carhorw 
Soldered Joint. A joint in which the without a core of softer inabu'jal in 

conductors are soldered together the centre. Cf. Cored Carbons. 

as is usually done with copper, but Solid Conductor. A condiiotor nob 
not with aluminium. Cf. Meghan- divided into strands. 
lOAL Joint. SoUd Cored Carbons. Cored Carbom 

Sefidering Iron (Electric). A soldering in which tho core consists of a solid 

iron provided with a heating rod, either pure or impregnated, 

resistance in its interior by which instead of a filling of soft paste, 

it can be kept at a suitable tern- SoUd Electrolyte. A solid substance 
pernture for continuous working. which is ohomically decomposed by 
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th(< {MwsiijJto of it Thu 

torni iH hIho iiNod for tho )u;«0alinoUH 
oIoctroljMo oiMploytHl in p<»rt.ii.l)lo 
acoumulntors for wiix'luMK w'tH, ofc. 
Solid End (<‘f i*- (’ulfli*). A waloii <»r 

nipped Olid ill wliiuli tlio I'oroM iiro 
Holdon'd t.o 1 ho nip. 

Solid Pole. A pol(\ in II ilyniuiio- 
o1(«ctrio iiiiu'hino, whioh in not. 
Luminatt'tl. 

Solid System (of (*jii>lo l.iiyinj.0- (1) 

A Hy.-Uorii ill wliu-h tho <'ii1»1im iiro 
Itiynl in Irouf^hiiifc,' of wood, Ht.oni»- 
wiiro, iwphiill, inin, <'tf., which is 
iift.orwunl.4 iilh'd in witii ii fii-iihht 
HidiHtiinoif HiK'li iv.i liituiiioii. (2) Of 
insiiliition : A systoiii <'mployi‘<l in 
Mvtal (Utni Switrhtjt'tir, nihlo hoxoH, 
oto., Ill winch nil IliospiK'ow hot.woon 
th<* oondiiot or-, and tho nn^tid oiivoi's 
firo liliod Midi :.oii<iiliod ooinpound. 

Solidly Earthed System. A di.strilm* 

lion ..V'.ioMi in Miiioii flio (Mirth 
(MiiiiuM't mil IS •!.( very low rosint- 

lllloo. 

Solomon’s Unit. A nnit of “X’* Ihiy 
(ptaniii.N ii.i( d in {''ruiii’o, huvin|{ ii 
\iiln*' •) .'i1m»vii 2''Jn litintijvn. 
Solution Voltaire, Electrolytic. Soo 

Ml.K<*TinM.VT 10 Soi.OTtON V’OI.TAOK. 

Sonic Fretiuency. S *o A imho Kuk- 

Sonometer. A fr(M{uoiioy inoiumrinji; 
in.il ruinont di'poudini* upon iiu(- 
ohiiinoal ri»<. (ii.iiin* Mitli flio vihra* 
tioiiM of a viiriiihlo ini,Md> of a 
Mtn'tohed M'lro. 

Sound Analyser (Kl(M*tri(Mil), An 

iipparulii) fur iikmi luriiif' and 
anaiyiiinc, i.(iund!], (m insist ini' of a 
iiiioroplmno. iin nniphiu'r, and a 
iiio.MiH of iMoinnrii^' tho ooinph'X 
M'livi* form of it., output, .-.iK'ii as an 
o loilloi'i'iiph or a fr(M|uonoy lumlysor 
with IuiumI (MriMiit i fordoatm;' M’ilh 
(Mioh liariimmo s('pariit(*ly. 

Sound Film. \ i uk ma film for litmil- 

tiiiK'ou. nprodiiction of :.poiM*h, 
iiiU';!o or ollior sound offict ; 
syuohroiiou .)y mIiIi tho notion 
u .iially dt'piolcd. Ill nio'it ny items 
tho sound viliratioiis iiro r(*oordod 
phototMM.ptno.illy on tho od.'S' of tlu' 
liim ilsi'lf, A liiMim of ii/dd- ia 
iiiodula.(«*d aoiMirdiiij' to llio onj'. 
iMiil .tound waves hy a mioropltotio 
and iimpiitii'r and imfirini.t a 
variahio trace on the lilm, wliili' 
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it irt hoinw panHod throu^ii the 
iMimora. This, when tho poaitivo 
lilm is Immiij' projoaUid, produoos 
similar modulations in a IxMim of 
lijjlit. which fall on a Litjhi Mntfiitivo 
(\'U and <Mius('S the rocpiircd 
modiilntions of the mirroiit in tlio 
Hiiiplilior oinaiit of tho loud 
Hpi«akor. 

Sound Recordinff. Motmetic. S*'o 

.MACNi.rru) Sound Kkcioudinii. 

Sounder. A t.olof'raph mcoivin^ 
iiiMtruiiK'nt in wdiiah tho attraction 
of an artnaiuro hy an oh'ctro- 
inaKiiot nialcoH an aiidiblo sound as 
it hits ap'aitiHt its Htops at tho 
bepurdiifj' and ond of oac;h ourroiit 
irnpulso, and poriiiiks of tho inosHiigu 
hoinj.; ri'ud in tho Morno or othor 
oodo hy oar. 

Sounder : Double Current, Double 
PlatOt Morse, Polarised, and Relay- 
ing. Soo Doininn (JuuuKNT SouN- 
DMU, DoUIII.K PlATII: SoUNDIfilt, oto. 

Sounding : Echo, Reflection, and 
Supersonic. iSio Mciio Sdundinu 
and Kkim.kutioi^ Soltnuimu. 

Sourdono. Soo Dkai^'knku. 

South, Magnetic. Soo Maqkutxo 

South. 

South Pole. (1) Of tho oarth : oiihor 
tho truo goographioal Sout.h Polo, 
or tho MtignHic i^onth Polo. (2) Of 
a iiiagiK't : tho polo wliioh tiuids 
to point towards tho south when 
fro(dy Huspondod, i.o. tho f^outh 
SiU'kinif 

South Pole, Magnetic. Sihi South 
P oi.i-j, 

South Seeking Polo. Soo South I’ot.k. 

S.P. Uiiiial ahhroviatioii for iS*iiif/h: 

M’ls'ii specify iiig hmiIcIk'h, 
«*tc. ;som(>timos iilsii used for SiHifltt 

Space : Crookes’ Dark, Faraday’s 
Dark, InterXorrio, and Winding. 
S('o (hioouKs’ I).vif.K SiMUM, Faua- 
day’s DAUK Sl'AUW, <'tC. 

Space Charge. 'rh«' oN'cirio olmiv'c ,n 

tlw' MpJico liciM'oon tho elect im.Ioi 
in a (hcniiiomc valve due (o lim 
pri’.'.cuee of Iree ions or elect |•''n.■,. 

Space-Charge Grid. See X/)urr-r7mr//c 

(frhl I'tilvr. 

Space-Charge Grid Valve. A 7Vnr- 
im'ttnir I’ulrr, provided M'ilh an 
extra inniw grid, maintained at. a 
tixed pot(*ntial, having the etT(*ot 
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of reduoing the anode resistanoe of 
the valve by oonnteraoting the 
space charge near the filament. 

Space Current. The current through 
a Thermionic Valve due to the 
passage of the projected electrons 
toward the anode. 

Space Factor. The ratio of the actual 
cross section of the conductors in 
a winding to the cross section of 
the total space occupied, including 
insulation and clearance. 

Space Bays. See Ikdibeot Rays. 

Space Telegraphy and Telephony. 
Another name for what is com- 
monly called Wireleas Telegraphy 
and Telephony. 

Spaced Aerial. An aerial system 
used in receiving stations for short 
waves, in which a number of separ- 
ate aerials at considerable distances 

r rt are employed to minimise 
local efiect of fading. 

Spaced Aerial Direction Finder. See 

AdOOCK DiBEOTION FlNDEa. 

Spacing Cnrrent. The current which 
flows between the impulses forming 
the signals in the Morse or similar 
code, in systems where the signal- 
ling is effected by some change in 
the magnitude or direction of the 
current and not by its interruption. 

Cf. Mabking Cubbbnt, 

Spacing Ratio. A term used in 
illuminating engineering for the 
ratio of the distance between 
equally spaced lamps to their 
height above the wo rkin g piano. 
Spacing Waves. The waves radiated 
between these forming the signals 
of the Morse or similar code, in 
s^tems where the signalling is 
effected by a change in amplitude 
or frequency of the continuous 
waves employed. 

Spade Tuning. A rough-and-ready 
method uf tuning wireless receiving 
apparatus by moving a flat metal 
‘spade” over the face of a flat 
coil to alter its effective inductance. 
Span. The distance between supports 
in overhead lines. Cf. Dip or Sag. 
Span, Polar or Pole. See Pole Span. 
Span-Wire Suspension. The suanen- 
szon of overhead contact linos for 
tramwa3rs, etc., by ears attached 
to transverse “span wires,” the 
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ends of which are Huppc>rtcd oithor 
by poles at the sides of the track 
or 6om rose ties on noighboiirinff 
buildings. 

Spark (JSI{»otric). A inoniont-nry lltiHli 
duo to an olcK^l-riz*. clt.stdnu'gft 
through air or <»tlh<r iiiKulutin/g 
material. Sim» hImh 8rAUKlN<}. 

Spark: Active, Arcing, Break, Dis- 
ruptive, Jump, Make, Musical, Pilot, 
Quenched, Singing, Timed, Trigger* 
and Wipe. Active Spabk, 

Arcing Spark, nlc. 

Spark Coil. An InducUmh Coil for 
the i>roduoti<>n of H|)nrU tliscduirgott. 
Spark Counter. An in.siruinont for 
I ascertaining by a photographio 
record, or olhorwiMo, the Hpark 
frequency in a wii*(‘k*Hs traiiH- 
mittor or ofchor a^zparatU'S. 

Spark Discharge. St‘t> Dwruptivk 

DisoiiAftaE. 

Spark Freauency. The fn‘qu44n«y 
with which the sparlcs ocisur in 
wireless tranHiiiisHion a]>paratiiH on 
the spark system, i.e. the Group 
Frequent^ of the trains of \vav<m 
and not of iho wzives tlieniHolvoH. 
Spark Bap. Tho space b(^t*wecul two 
eleotrodi^s pjMvidcwl for i\> llisrup- 
tive Discharge i.o ])a,ss nen^sM wilh- 
out cHtaMiHhiri'.r jiii an*. 

Spark Gap : Asynchronous, Auxiliary, 
Protective, Quenched, Rotary, and 
Synchronous. Sc<» .AHVNdif iioNoirH 
Spark Gap, Aijxiliarv Spark 
Gap, t'to. 

Spark Micrometer. A Huark Gap ilio 

length of winch can In* adjiisb^d 
and detormiruMl accural, <*ily by a 
screw with gradnat<*il lu'iwl, for 
investigation of sparking (h'HtimcoH 
for difTenmt voltM.gjw and foriiiH of 
eleotrf»(lo, or tlm approxiiiiato 
measure men t of high vo!ta/];<^M for 
which tlio sparking <Iistanc(» with 
tho terminals in use are ktiewn. 
See Sparking DrsTANew, 

Spark Photography. (I) Pliotograjdiy 

of rapidly moving ebj<R*.trt, 
flying bullets, by ilhiininaling them 
Hiidilcnly with the light from A 
single ehiotric spark. (2) IMioto- 
graphy of sparlis tlK'inselvt^H })y 
thejr own light.. 

Spark Recorder. A i^ujording instni- 
ment in^ which tlu) i*(‘e(n*(l in miule 
by jzoriodical sparks fi-ozzi an 
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mduotion coil, paflsing from the 
tip of the pointer to the drum and 
leaving a small hole in. the paper 
thereon, and tliuhi avoiding the 
friction of a pen upon tho paper. 

Spark Resistance. Tho actual resis- 
tance in ohina oflorod by tho spai'k 
gap when the spark is occurring ; 
varying with tlio curront passing 
practioally with a straight lino 
law ; of importance in calculating 
tho docromont in an oscillating 
circuit containing a spark gax>. 
See Lineal Deokement. 

Spark System oi Wireless Telegraphy. 
A system of wiroloss telegraphy in 
which Hucoossioiis of short trains 
of damped waves, obtained fi-oin 
oscillations provoked by a suooos- 
sion of spark, discharges in a 
suitable circuit ; o.g. tho oarlior 
forma of tho Marconi System, 
and the systems employing tho 
Quencfied Spark. Soo Shook 
Excitation. 

Spark Transmitter. A wiroloss trans- 
mitting apparatus employing a 
spark discharge os tho sourco of tho 
oscillations. (S<h’> above.) Cf. Alto 
TiiANSMrrrEii and Valve Tkans- 

MITTBa, 

Sparking. Any exhibition of spark 
discharges, cither Intontional or 
accidental ; more particularly that 
T)roduood by bwaking a more or 
loss inductive cii’ouit, o.g. between 
tho contacts of swit.chos, contact 
broaUors, etc., or betwoon the 
brushes <.)f a dynamo, etc., and tho 
commutator, if tho short circuit 
of two jidjacorit Hi'gmonta is opoiiod 
at a monumt wlnm thoro is an 
o.m.f. in the coil botwoon them, 
i.o. when Commutation is not oom- 
pli^to. Such sparking is not only 
injurieiLS t.o the contact surfaces, 
but ill coal mines may become a 
sourco of dang(<r by ignition of 
inilaminablo gases. See Flame- 
PltOOff. 

Sparking, Open. S<m^ Open Spatucinu. 
Sparking Coil. St^o Spaiik Coitj. 
Sparking Contact. S<'o Auxiliary 
Contact. 

Sparking Distance. The maximum 
length of an air ga]> aoross which 
sparks will pass at a giv(m volt.ago 
under given ooiiditions, dopending 


on the wave -form of the applied 
voltage, the form of the elootrodea, 
the nature, temperature, and pres- 
sure of the medium, and the 
amount of light falling upon the 
olcctroilos (l>ocauso ultra-violet rays 
have the power of causing partial 
ionisation of tho medium). The 
oonnoctinn between sparking dia- 
tanoo and voltago is, however, 
suillciontly known in air at ordin- 
ary tomporaturos and pressures 
botwoen needle point oloctrodoa to 
render tho spark length a useful 
rough indiotttion of voltages of 
from, say, 10,000 to 300,000 
volts. 

Sparking Limit. The Umit of output 
which a inaohino can deal with 
without injurious sparking at the 
commutator ; lower in some coses 
than the Thermal Limit of tho 
machine. 

Sparking Plug. A plug for screwing 
into an aperturo in tho oylindt)r 
head of an intornal combustion 
engine provided with conductors 
forming a spark gap witliin tho 
cylinder, at which a spark is mode 
to jpoHB at tho moment when 
ignition of tho charge is required ; 
usually with one oloctrodo carried 
by a conductor passing through a 
piroelain, or other insulating sleeve, 
to an outside terminal, while the 
other conductor is in connection 
with tho metal of th<» ongino. For 
IjOvj Tension Ignition Hysi.oTnB, tho 
plug oontaias mochanicul arrange- 
ments whereby a contact can lie 
made and broken within the cylin- 
der. See Ignition and Mao- 

NETIO l*LUO. 

Sparking Voltage. The minimum 
voltage at whitsh a spark discharge 
can b<' produced betw('eri eh^ctrotles 
of given fenri at a given distance 
apart under given conditions. See 
Spakkinu Dihtanoe. 

Sparkless Commutation. The running 
of a machine (elti^<^ly without 
sparking at the commutator. 
Spark-Over Test. A tc^st to (UjU’mnine 
the Spark- Ot^iT Volingn of an 
iriHulal.er under sp('<'ifi<id eondi tions, 
Spark-Over Test : Dry, Impulse, and 
Wet. Re<' Ditv Si»AUK--()vK». Thjst, 
iMPDJiSifl Spark-Ovku Test, etc. 
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Spaxk-Over Voltage, That voltage 
at which a given insulator, etc., 
allows a spark discharge to pass 
round it, under specified conditions. 

Sparklet Fuse. A fuse provided with 
one or more little steel reservoirs 
of compressed carbonic acid which 
are opened when the fuse blows, 
by the fusing of a plug with which 
each is sealed, so that a powerful 
blast is produced to blow out the 
arc. 

Speaki^Aro. An arc which has mod- 
ulations from a telephone circuit, 
superposed upon the current 
through it. These cause it not only 
to emit sounds reproducing the 
original speech but to vary the 
light emitted correspondingly, so 
that it can be used for Photophone 
and Sound Film purposes. See 
also Duddell Aeo. 

Speaking Clock. A clock provided 
with apparatus similar to that used 
in sound film projection to repeat 
the time in spoken words at 
frequent intervals so that tele- 
phone subscribers can ascertain 
the correct time by making the 
necessary connection. 

Speaking Current. The Audio- Fre- 
qamoy current which actuates a 
telephone receiver as distinct from 
the currents for signalling, etc., in 
a telephone circuit. 

Speaking Film, See Sotjnd Film. 

Speaking Key. A key at an operator’s 
position at a telephone exchange 
switchboard which enables the 
operator to make connection be- 
tween a particular line and her own 
instrument, in order to speak to a 
subscriber. 

Spear, Battery. See Battery Spear. 

SpeoiflLo Conductance or Specific Con- 
ductivity. The conducting power 
of a material in Mhos per centi- 
metre cube, i.e. the reciprocal of 
Resistivity, 

Specific Consumption (of an Incan- 
descent Lamp). A term to be 
preferred to Efficiency for the 
description of the energy, in watts, 
consumed per candle power emitted. 

Specific Damping (of a Telephone 
Cable). The Attemuition Constant 
per kilometre. 


Specific Dielectric Strength. The 
Dielectric Strength per millimetre 
thickness of an insulating material. 
See also Battb’s Constant. 

Specific Inductive Capacity. The 
name originally given by Faraday 
to the degree to which a material 
permits of electrostatic induction 
through it ; measured by the 
ratio of the capacitanco of a con- 
denser with that material os 
dielectric to one of identical 
dimensions with a vacuum os a 
dielectric, i.e. what is now called 
Permitifvoily, 

Specific Ionic Mobility. The degree 
of mobility of the ions in a sub- 
stance measured by the conduction 
of 1 gramme-ion between elec- 
trodes 1 cm. apart. 

Specific Magnetic Resistance. A term 
sometimes used for ReVuctiivity, 

Specific Output. The ratio of the 
output of a machine to its weight, 
or to a certain function of its 
dimensions, such as dH, where d 
and I are the diameter and length 
respectively of the armature core. 

Specific Power Loss (of a Dielectric). 
The power loss per cubic centi- 
metre for a voltage gradient of one 
volt per centimetre. 

Specific Reluctance. See Reluctivity, 

Specific Resistance. The Resistance 
of a material per unit length of 
unit cross section, usually ex- 
pressed in microhms per centimetre 
cube. A preferable name is Volu7ne 
Resistivity ; usual symbol : n (Greek 
“rho”). ^ 

Specific Temperature Rise. The 
temperature rise of a machine or 
apparatus per watt carried, per 
unit of radiating surface ; usually 
after running a sufficient time for 
steady temperature conditions to 
bo attained. 

Specific Thermal Resistance. See 

Thermal Resistivity. 

Specific Utilisation Coefficients. Two 
coeificients relating to what has 
been called the Electric Doading 
and the Magnetic Loading of a 
machine, giving respectively the 
watts out of the machine per 
pound of copper and por jjound of 
1 iron. 
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Spectrograph, B2[ass. See Mass 

SpBOTRO GRAPH. 

spectrometer: “X” Ray (or R5nt- 
gen Ray), fcioe “ X ” Ray Spectro- 
meter. 

Spectrophotometer. A Photometer for 
making oomparisona between the 
luminous intensity of two sources 
at any dohnito point in thoir 
spectrum. 

Spectrnm: Beta (i$)Ray, Oharacteristic 
Magnetic, Mass, Negative, and “ X ” 
Ray. See Beta { fi ) Ray Spectrum, 
Cmahacterlstic Spectrum, etc. 

SpjBCular Reflection Factor. Soe 

llEOUiiAit Reij’lection Faotor. 

Speech Amplifler. A Low Prequency 
Amplifier in Wirdeaa TelepJwny, 

Speech Frequency. Sc<^ Voice Fre- 
quency and of. Audio Frequency. 

Speech Inverter. Ap})aratua em- 
ployed in Suppreaaed Carrier Wave 
SitigU Side Band Telephony which 
results in the high and low speech 
froqmmcios being interohniigod, 
rondoring the spooeh unintelligible 
if pickiid up without replacing the 
carrier wav<‘. Cf. Scrambler. 

Speech Modulated Continuous Waves. 
CoutinuouH waves, modulated in 
accordance with tho vibrations 
produced by tho sound waves of 
speoch, iis employed in wireless 
telephony. (Soinotimos called 
A 3 Wavea.) 

Speech Restorer. Apparatus at the 
reiioiving ond of a Suppreased 
Carrier IKaoe tol<ij)lionc sysU'ni the 
inverUMl spCH'di received to its 
original froiiuenoieH. 

Speed : Critical, Ionic, Signalling, 
Synchronous, and Working. See 
OitmoAL Speed, Ionic Speed, 
etc. 

Speed Adjusting Rheostat. A rheo- 
stat of any kind for adjusting tho 
speed of a motor, suitable fur run- 
ning for prolonged periods on any 
stop. 

Speed Control. The regulation of tho 
spood of a motor oooording to 
roquiromonts by series or shunt 
resistance, by the application of 
a variable voltage, by alteration 
of connections, e.g. from serios to 
arallol or from star to mesh, or 
y tho number of efEootive poles. 


or by other special means aooording 
to the type of motor employed. 

Speed Control : Bru^ Shifting, Cas- 
cade, Erflmer, Mnltivoltage, Pole- 
Changing, Rheostatic, Scherbins, 
Series - Parallel, Spinner, Variable 
Voltage, and Ward Leonard. Sue 
Brush Suiii'TiNa Control, Cas- 
cade Control, etc. 

Speed Indicator : Eddy Current, 
Magneto, and Resonance. St to 
Eddy Current Sl'Keu Indicator, 
tmd Magneto Speed Indicator. 

Speed of Transmission. Rato of 
telegraphic signalling, usually ex- 
pressed in number of five letter 
words per minute; in an unloaded 
cable, roughly inversoly propor- 
tional to tho oapoeitaneo, tho resist - 
an(K‘ and tho square of tho length. 

Speed Regulating Rheostat. Soo 

Speed Adjusting Rheostat. 

Speed Regulation. Sec Speed 
Control. 

Speed Regulator. Any apparatus for 
varying tho speed of a motor, e.g. a 
Shunt Rheoatat. 

Speed Torque Characteristic. A curve 
showing the relation of the speed 
of a motor and the torque it 
produces. 

Sphaerophoue. An electrical musical 
instrument in which tho frequency 
is con ti oiled by a variable cap- 
lUJitor. 

Sphere of Coition or Sphere of Infln- 
ence. Terms used by Qilbort and 
other early writors for magnetic or 
oUiotric field. 

Sphere Gap. A spark gap with 
spherical olectrodt^s. 

Sphere Gap Voltmeter. An instrument 
for moiwuring high voltages by 
observing tho distance apart of two 
spherical cUootrodoH, between which 
a spark will just pasH in air. 

Sphere Photometer. UiiDuionT 

Globe Photometer. 

Spherical Armature. A form of 
armature practically spherical in 
shape, used in tho early Thomson - 
Houston Arc-lighting Machines, 
fitting into tho hollowt^d out 
polo -faces. 

Spherical Candle Power. Sue Mean 
Spherical Candle Power. 

Spherical Reduction Factor. The 
ratio of tho Mean Spherical Candle 
Power of a lamp to tho Meam 
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Horizontal Oandle Power, URed in 
connection particularly of incan- 
descent lamps, and varying con- 
siderably according to the arrange- 
ment of the filament. (Also called 
RediicUon Factor of Ihe Mean 
Spherical Irytenaity.) 

Spii^gmogiaph (Eleotrioal). An 
apparatus for recording electrically 
the action of the pulse ; usually 
-with the recording instrument at a 
distance from the patient. 

Sphygmophone. A special form of 
microphone for attachment to the 
wrist to render the sound of the 
pulse clearly audible in a telephone 
receiver. 

Spider : Armatore, Commutator, 
Field, and Slip Ring. See Ailma- 
TXmB Spideb, Commutatob Spideb, 
etc. 

Spill Current. A term used in con- 
nection with protective systems 
for the current due to the difference 
in the magnetising currents of two 
ouircnt transfonners in opposition 
which, in certain circumstances, can 
cause a false operation of relays. 

Spindle, Armature. See Abmatubb 
Spindle. 

Spinner Motor. An Induction Motor 
in which the portion carrsdng the 
primary winding is free to rotate, 
as well as that carrying the 
secondary. At starting, tlie mem- 
ber not connected to the driven 
sh€rft is free and runs up to speed 
relatively to the other in the 
ordinary way without load. A 
brake is then applied, causing it 
to slow down and, keeping the 
relative speed between the two 
members the same, it gradually 
picks up the member attached to 
the load and brings it up to 
full speed. Another form of 
Spinner Motor has the free member 
canying two windings and inter- 
mediate between the rotor and 
stator, forming the equivalent of 
two induction motors. Various 
running speeds can be obtained by 
adding or subtracting the relative 
speeds between the spinner and the 
two stationary portions, or using 
the inner motor only by locking 
the spinner. ° 

Spinner Speed Control. See Spinneb 
Motob. 
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Spinthariscope. An instrumont for 
domonstratiiig imlio-iuttivity in 
which a fragment of riidiiiin is 
mounted in front a fluoroKcMinl. 
semen which continuously omits 
fiashes owing to its botubu.nltiK'iit 
by alpha rays. 

Spintharometer. Seo Spauk: JMioiiom- 

BTEB. 

Spiral, Roget’s Dancing. RociET's 

Dancing Bpibal. 

Spiral Coil. A coil in which oach t.um 
lies within the nt»xt withoiil over- 
lapping. Strictly applying only to 
coils in which bho turns Ik-* in th<» 
same piano, but also uj)pliocL to 
armature coils, etc., in which tho 
above is tho cast*. 

Spiral Connection. A form of Jiuttcrfly 
Connection for coimocl.iiig arma- 
ture conductors uncior adjtuttuit 
poles in which ilio halvos of tho 
connections are of spiral form. 
Spiral Winding. An ohsoloto muno 
fora Two-^ Circuit Of Wave Winditiff. 
Splash-Proof. Soo W bath is rpiw )o p. 
Spliced Conductor Rail. A length of 
conductor rail with a harbi'd end, 
for uso at croHsings, etc. 

Spliced Joint. A cable* joint, in which 
the separate straiidH of tho t.wo 
pai^ of tho 001*0 are <itit.wined and 
twistod after tho manner of Hpl icing 
a rope. 

Splicing Chamber. Si'o Jo inti no 
Chambeb. 

Splicing Sleeve. A tinnt'd copper 
sleeve which is drawn tightly over 
the ends of two wires or cables to 
be jointed, for tho whole to h<i 
mode into a solid soldonul joint. 

Split Anode Magnetron. A nmunvtron 
used as a liigh frequency oHcillalor 
m wliich tho cylinclrioal anode 
surrounding the catliodt^ filanmnt 
w divided Jongil.udiiuillv into 
halves between whidi oHe-ijlatumH 
are produced. 

SpHt Conductor Cable. A iiaht* in 
which each conductor is oompusi'd 
of moro than one H<ipunih*ly insu- 
lated path normally oonuecl.<‘d in 
parallol. 

SpUt Conductor Protective System. 

A system for the automatic isola- 
# feedora in which each 

Of the two circuits in a split <^<.n- 
duotor cable is taken tluxmgh 
a current transformer winding. 
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coimoctiod so that the two equal iimo<1 for tho coil it-self, wlu'thor 

currontH balance each other ; but wound with or without such a 

inequality, duo to a fault, produces support. Of. b'ouAiKrt. 
a flux in the transformer and Spool, Field. See Field Spool. 
actuaU's a relay connected to its Spool Winding. A winding in which 

sectindary which trips tho main tho separate coils are wound on 
oircuit-hnsaker. Also known ns Spools, 

Merz-lluntir System, Spot Lamp. A i)rojeetor producing a 

Split Conduit Fittings, Ties, narrow beam, 

etc., made in halves so that they Spot Light Scanning. A itudhod of 
can !)(' put in place after the wiit‘« Scauniity used in Telwision. in 
ai*o in the conduits. which a Ix'ain of li^ht controlled 

Split Electromagnet Instruments. An by thoving litnH<'M, mirror or slothed 

inslruim nt. of the eli'ctroinagnotic discs is caus<ul to illuininaf<» tivery 

tyi’Hs tJio magnetic circuit of which part of tho object in rapid succes- 
ctin bo o|K.>ned out like tongs and sioii, and the variation of light 

close<l round the conductor carry- I'oflccted tlierufroni causes iiiodu- 
ing tho ouri*enl to bo mtuisurtKl. lation in tho output of photo- 

Split Frame. A stator frame made oltudrio e4.>lls. C<f. Ioonosooi’e. 
in two parts, bolted together for Spot Lighting. Lighting of special 
convenience in lifting out the objects or amiw by projectors 
armature or rotor, withtmt having producing comparatively narrow 
to rotnove tho bearings. boanis to piMduce a much higlior 

Split Order Wire OilCUit. A cimuit ch^gnio of illumination than on tho 

containing several Order Wwe surroundings. 

virciiita from one oiKirator’s posi- Spot Welding. A resistance method of 
f-ion. welding sheets, otc., by passing 

Split Phase. Sec Phase -Splitting current through the two surfaces 

Dkviom. lapping one over the other from 

Split Phase Motor. Sec Sinole-Phase electrodes which hold them tightly 
Inuuotion Motor. in contact, and lupeatiug tho pro- 

Splii Pilot Protective System. A cess at regularly spaced intorvals, 

<lcV4‘lo|imeut <»f the Mcft'Z-Vrice so that tho shoots am welded 

System m which two of the pilot together at a number of “spots,** 

ar<< cmiiloyf'd in a similar instead of by a continuous joint 

way 1-0 the l.wo lines in a Split os in Seam Welding ; having n 

(hmductor System, similar effect to a riveted joint. 

Split- Pole Rotary Converter. A See also Butt Weluinq. 

notary Convertor in which the Sprague Control System. The first 
pidoH fini divided into sections, practically used system of Multiple 

the polarity of which can bo Unit train control, dating from 

reversed independently. By this 1807, and emph>yiiig drum type 

means t.he effective pol<» arc can series-parallel controllers actuated 

ho alUmid, and the ratio of the by pilot, motors. 

(•.oininutal.or voltag(i to the slip Spray Arrester. A slu^ot of glass or 

ring voltage varied, within certain other niaku*ial placed over l.h(» top 

limiliS, to effect voltage regulation of an open accumulator cell to 

on lln» direct current side. ]»mvent splaHliiiig up of aeid spray. 

Spontaneous Radiation. A term Sprayed Lamp. An imtandctscent 

soMU'tinieH used for tho “X” Rays lamp with a bulb spraytsl with a 

<i£ characlMTistie atomic frequencies white or coloiir(f<l diffusing maUwial. 

giv<m olT by an anti-cathodo of a Spread (of Winding). The angular 
partJoular maU'rial, in addition to distance ocempiod by that section 
the so-called Impulse limiiation uf of the armature winding under one 
continuous sp(‘ctrain. polo which Imlongs to <ino phoso. 

Spool. A term originally meaning the See Spread b' actor. 

tul><4 with flanges, upon which a Spread Factor. Tho factor by which 
coil such iis that of an oloctro- tho voltage that would exist in one 

magnet is wound, but uomotinx<'S phase of an alternator arinaturis 
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if all the -vrinding of that phase 
were in one slot, has to be multi- 
plied to allow for the “spread ’* of 
the winding over several slots 
owing to the difference in phase of 
the e.m.f. in them. 

Spreader, (l) An apparatus which 
opens out flat former-wound arma- 
ture coils into the required diamond 
shape. (2) A crossbar used to keep 
two wires forming an aerial parallel 
to one another. 

Spreading Coefficient. See FnmaiNo 

COHrriGIBNT. 

Spring Control. The provision, in 
measuring instruments, etc., of a 
controlling torque against the 
torque due to the action of the 
current, etc., by means of springs. 
Cf. Gravity Control. 

Springs : Bmsh, Contact, Impulse, ] 
Protector, and Switch. See Brush | 
Springs, Contact SpitiNOS, etc. 

Spurious Resistance. The ratio of 
the impressed voltage to the cur- 
rent which it produces in a part 
of a circuit where there are other 
causes than resistance to affect 
the flow of current, such as Re- 
acktnee or Counter- E.M.F » 

Sputtering, Cathodic. See Oatuodio 
Sputthrino. 

Square Law Condenser. A form of 
variable air condenser, used for 
wave meters and for tuning wire- 
less circuits generally, in which the 
plates are so shaped that angular 
msplaceraont is proportional to the 
square of the capacitance so that a 
straight line scale of wave-length 
is obtained. Cf. Straight Line 
Freq-urnoy Condenser. 

Squegger Oscillator. A thermionic 
oscillator constructed to give short 
successive pulses of oscillations by 
the action of a grid leak which 
permits of a grid bias building up 
during the oscillating periods to a 
prohibitive value and dying down 
to a restarting value during the 
quiescent periods. 

Squirrel-Cage Induction Motor. An 
Induction Motor in which the 
rotor “ winding ’* consists of bars 
through the slots connected to 
rings at each end forming a short- 
circuited winding without any 
external connection through slip 
rings. Used for small motors which 


oan be switched straight on to the 
full voltage without harmful rush 
of current, and for larger motors 
where a reduced voltage can be 
applied for starting and full torque 
is not required until full speed is 
reached, e.g. for driving centrifugal 
pumps. In an improved form, the 
rush ■ of current at starting is 
lessened by the use of iron sheathed 
rotor conductors which have a 
higher resistance at the higher 
rotor froqiionoies occurring at 
starting. 

Squirrel-Cage Motor, Double. See 

Double Squirrel-Caqb Motor. 
Squirrel-Gage Repulsion Motor. A 
type of single -phase motor with a 
squirrel-cage winding under a com- 
mutator winding on tlio rotor ; 
running as an induction motor 
when up to speed, but with a series 
characteristic when starting. 
Squirrel-Cage Rotor. Soo Squirrel- 
Cage Induction Motor. 

Squirted Filament. An incandescent 
lamp Filament prepared by extrud- 
ing or “squirting^* a composition 
through a die with a fine hole 
in it, and afterwards applying heat 
treatment (in an atinosphero free 
from oxygon) to the thread thus 

g reduced ; in the cose of tungsten 
laments, to drive out the binding 
materials used in making the 
original paste and to leave a hard 
filament of pure motal ; or, in the 
case of carbon filamonts, to car- 
bonise the thread and to make it 
homogeneous. The method was 
in extensive use, with many modi- 
fications, before it was found prac- 
ticable to draw a fine enough wire 
of tungsten by a true wire -drawing 
process. 

Stabilised Arc Circuit-Breaker. An 

oil cirouit-broakor in which the 
break takes place within pots of 
magnetic material whi(‘h iiavc a 
controlling effect on the arc. 
Stabiliser (in Long Distance Tele- 
phony). A device for pnivonting 
notability, i.o. avoiding self-oscilla- 
tion, in a repeater circuit; some- 
times consisting of a voice -oper- 
ated relay producing an inoreaso 
in amplituclo in the dii-ection of 
speech. 

Stabilising Resistance. A resistor 
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aorosH tho receiving end of a 
tolophoiio ropoator circuit pre- 
venting iiupotlance variation 
yond tho limite of Rtability. 

Stability (L. InGonoral). Tho power 
of any Hystoin, appai*o.tus, ole., to 
maintain oortain oharactcriHtios 
ooiiHlant (luring varying coiulitioiiH. 
(2. of a (Uwiorator). Tho jn'oporty 
of maintaining its field iKdwith- 
Hlandiiig variationH of load, ox- 
citation, nic. If a Hhunt wound 
machine is worked on the lower 
part of its saturation curve, it is 
apt to bocomo unstable, os slight 
recluotion of tho excitation will 
cauH<4 it to looHo iia fi<‘ld. (2. Of 
a J*o\vor yystom) the puJiX'rty of 
Uung able to avoid tlu^ falling out 
of step of HouK'i of tho g<.^n(n‘atoi*H 
running in ])arallel on that systoiu 
wIkui abnormal (X)nditionM dim to 
oviM’h^iwls, HiiigoH, (d.<?., are pi*o- 

duc.cd. S('0 MAaNlSTIO iNSTABIIilTV. 

stability. Magnetic. See Maonbitic 
Stabitjty. 

Stability Ratio. A term applied to 
automatic c.ircuit-breakorH to indi- 
cate tho ratio of tho maximum 
current that can safely bo broken 
to the minimum fault ourreut 
sotting. 

Stabilivolt. An apparatus oonsisting 
of a giiH-lilUul lube, with a iiumlHU* 
of concentric, coaU'd iron elec- 
trodes, ionis<‘d by a d.e. voltag(' 
lx<tw(*cn tlu^ ('xtreme inner and 
oiiU'i* ones. Tho voltage !i<'tw(*(*ii 
tlie inleriiKuliab' electrodes is 
found to iM'inain roinarkaldy <mhi- 
st-ant in spite of a considerable 
range of variation of th(» bumiinal 
voltage, so that tlw^ apparatus can 
be used as a sourc<i of |)riw(ti<silly 
c.onstant e.m.f. with apparatus 
c.onsuming very small c-urrents. 
Stage Lighting. The oloctrioal illum- 
ination of a tlicatns stage, ])artly 
by nutans of gcn<*rfil lighting from 
rows of white and coloun'd incan- 
descimt lamps m suitable n^fiectors 
ill vertical and horizontal positions 
ab<)V<s and tho sides and in front 
(soo HaTTKNS, IhlOHOUNIUM LlUllTS, 
Float, etc.), and partly by local 
lighting from Projectors and mov- 
able groufis of lamps (see Bunch 
Liqixts, Flood Lights, etc.), and 


sometimes with the addition of 
Decorative Lamps of comparatively 
small size about tho stage. 

Stage Pockets. Sockets iu the stage 
itself to which connection may be 
made by plugs and fiuxiblo lett(is 
where required. 

Stage Switchboard. A switchboard, 
usually situated at tho side and in 
full view of tho stage of a theatre, 
from which tho whole of the stage 
lighting is controlled (and sonio- 
timos the auditorium lighting as 
well), provided with rows of 
switches and dimmers by which the 
different coloured lamps in every 
section of the Float, BcUtens, 
JIatming Lengths, etc., can be 
controlled separately or collectively, 
and the dimmors in all tho circuits 
worked separately or coupled to- 
gether in groups, or all worked 
together. 

Staggered Bruges. Brushes in wliich 
tho different groups an) purposely 
sot out of lino with one another 
to avoid wearing tho corainutator 
into grooves. 

Staggered Poles. Polo pieces of a 
certain typo of inductor alU^rnator 
with all tho north polos to one 
side, and tho south poles on tho 
other displocod relatively to each 
other, HO that oach north polo 
is opposite tlm interval between 
two south polos. 

Stalloy. A spi'cial sUiol containing 
about 2’ 75 per C(uit of silicon and 
also inanganoH(', sulphur and phos- 
phorus, Huiialdo for tmiisformor 
cores, etc., on account of its low 
hystorosis loss, and low <‘ddy cur- 
ront loss, duo to its high Spoeifio 
I^^sistanco. It is also used for 
tol<»phone roc<»iv(jr diauhragins. 
Stamped Poles. l*ole piiuji's built up 

of laminations. 

Stampings. Siui Ijaminationh. 
Stampings : Armature and Trans- 
former. See AuM ATURK St AM PINOS 
and TiiANHKoiiMi'JH Stampings. 
Stand, Insulating. Wee Insulating 
Stand. 

Stand-By Switch. A swit-ch soino- 
tinuw provided in wireless ree<nving 
a])paraliiiH for (^lianging over from 
connoc.tionfi giving sharp tuning to 
1 those for flat timing while searching. 
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Standard : Board of Trade, Mat- 
ihiessen, Platiniini, Portable, Pri- 
mary, Reference, Table, Violle, 
and Working. See Boailo op 
Tkadb Standabos, Matthiessbn 
Staitdabd, etc. 

Standard Cable. A cable of particular 
size and variety used os a standard 
in comparing the transmission 
constants of telephone cables and 
circuits, which ai*e thus spoken of 
as being equivalent per mile to so 
many miles of standard cable. 
This standard cable which, under 
ordinary circumstances is good for 
telephone transmission up to about 
50 miles, has a conductor weighing 
20 lb. per mile, a loop resistance 
of 88 ohms per mile, a capacity of 
0*054 mf. per mile, an inductance 
of 0*001 henry per mile, and a 
leakance of 1 microhm per mile, and 
Q,n Attenuation Gonatant of 0*103. 

Standard Cable Eqaipalent (S.C.E.). 
The number of miles of Standard 
Gable which a circuit, or part 
thereof, is equivalent to, or the 
numl)er of additional miles to 
which the losses due to any par- 
ticular cause are equivalent, or 
the reduction in miles of standard 
cable to which the gain, due to 
a repeater or other device, is 
equivalent. 

Standard Candle. See Intbbnatioital 
Canulb. 

Standard Capacitor or Condenser. A 

capacitor carefully made so that its 
capacity is not likely to vary, and 
adjusted accurately to a value such 
as hMf a microfarad ; usually 
provided with arrangements where- 
by it can be kept short-circuited to 
avoid possibifity of ofEect of 
Residual Ghargea. 

Standard Cell. A Pri)nary Gell which, 
when made according to a given 
specification, can be relied upon 
to give with considerable accuracy 
a Imown E.M.F. under known con- 
ditions of temperature ; usod for the 
adjustment of potentiometers, etc. 

Standard Cell : Cadmium, Clark, de la 
Rue, and Weston. See Cabhiuhi 
Cbll, Clabk Cbll, etc. 

Standard Frame. One of a series of 
carcases kept in stock by dynamo 
builders refiJidy to be provided with 


windings to suit individual require- 
ments. 

Standard Lamp. (1) A portable or 
other lamp which stands upon the 
fioor, table, etc. (2) A staiidard 
source of illumination for photo- 
metry, either a specially calibrated 
incandescent lamp kept for the 
purpose of a working substandai'd, 
or a primary standard such os a 
Penta)%e, Hefner, or Garcel Lamp. 

Standard Miles. An expression usod 
in stating the improvoinoiit in the 
quality of a tc'lojihono circuit 
obtained by some alteration, e.g. 
the adoption of Loading or Re- 
peaters, meaning that the olfoot is 
equivalent to the ability to spoak 
clearly over so many additional 
niilos of Standard Cable, tJio atten- 
uation of which at 800 cych^s is 
0*1065 neper per mile. 

Standard Noise Generator. Soo Noisb 
Mbasurbment. 

standard Ohm. Tho actual value of 
a resistance standard such os the 
International Ohm, or a Standard 
Resistance, mado to have a value 
as nearly as possible equal to it, for 
use in resistance comparisons. 
Standard Resistance. A i\»si9tance 
carefully made so that its value is 
not likely to alter (except in a 
known manner with tomperaturo), 
and adjusted to a known value for 
use in laboratory mnasuroments. 

Standard Sperm Candle. An obsolete 
light standard coiiHisting of a sperm 
candle, weighing J lb., consuming 
120 grains per hour. 

Standard Waves. Soe Stationary 
Waves. 

Standard Wire Gauge. See British 
Standard Wirb Gauge. 

Standing Waves. Stx) Statlonajiy' 
Waves. 

Star Connection. The method of 
connecting up polyphoMO circuits 
and apparatuis in which one end of 
each phase is connected to u com- 
mon or neutral point, which may 
be earthed, insulated, or connoctod 
to a wire to which all tho other 
neutral points on thu system are 
connected. In the case of a throo- 
phase star-oonneoted system, tho 
current in each phase winding, etc., 
is equal to that in the correspond- 
ing branch of the circuit, and the 
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voltage botwoen tho neutral point 
is equal to l/V3 (0*68) of that 
betwooii phases. Of. Mjjsh Con- 
nection. 

Star-Delta Control. The method of 
raising the iiiipuduiiou of a throo* 
phase induction motor for starting, 
by oounocting tho stator winding 
temporarily in Star instetul of in 
Mesh (or jDcZia), to obtain tho 
equivalent of a reduced voltage. 

Star-Delta Switohing Starter or Switch. 
A sUM*U»r i\>r threo-pliUise induction 
motors wliicli counocls tlio ^jhasoH 
of the stator winding first in star 
and then in mcsli, or “delta.** 

Star Point. The neutral jioint of a 
Htar-oonn(»eted system <»r appar- 
atus to which the one imd of each 
phase is coniioctod. 

Star Quad Cable, bini Quad Cable. 

Star Voltage. See Voltacm to 

N KUTIIA L. 

Starter. (1) See Motoh Stabtbb. 
(2) A Starting Motor for a petrol or 
othor ongiiio, also Stabtob. 

Starter : Auto-, Automatic, Auto- 
transformer, Breaker, Cascade, Com- 
pensator, Contactor, Drum, En- 
closed, Face Plate, Inching, Lever 
Type, Liquid, Multiple Switch, Open, 
Rheostatic, Rotor, Self, Semi- 
Enclosed, Series-Parallel, Slow 
Motion, Solenoid, Star-Delta, 
Switch, aiul Three-Phase. 
Auto-Mta utkh, Automatic 
Htautku, <•(.(?. 

Starting Box. A h^rm sornotimos 
applied to tlio sniallor sizes of 
nmt.or starUirs. 

Starting Current. The value of tho 
current takiui by a motor during 
starting, (if. IIunnino Curuent. 

Starting Motor. An auxiliary motor 
used for starting such ajiparatiiH os 
notary Converters and Synohroiious 
Motors. He<^ also Sei.p-Htauter. 

Starting Position. The position of the 
hamlle of a controller, starker, 
starting switch, oto,, which makon 
the coinmctions for starting. CE. 
KuNNINO I’OHITION. 

Starting Resistance or Resistor. A 

resistor for iuserti<<ii tmiiponbrily 
into a inotior circ.uit for starting. 

Starting Resistor, Automatic. Him) 

Automatio Startinu Kehihtoh. 

starting Rheostat. A starting rosia- 
tancu which can be varied in valuo. 


e.g. tho multiple contact switch and 
act of rusiatauces connected thereto 
funning the essential part of the 
ordinary continuous curi’cnt lover 
type starter, or three interlinked 
variable roaistancos for the rotor 
circuit of an induction motor. 

Starting Swilch. A switch for con- 
noetirig a motor to tho circuit for 
starting, either directly, or with 
separate starting and running 
positions, for different arrange- 
ments of connections, A more 
complicated arrangement in which 
resistances, etc., arc involved is 
usually called a Starter. 

Starting Torque. The torque given 
by a motor during starting con- 
dition.s. 

Starting Transformer. A tranaformor 
used to obtain a reduced voltage 
for starting an alternating current 
motor. 

Starting Winding. Any auxiliary 
winding in a motor used only at 
starting. 

Startor. A spelling of Starter, pro- 
posed on the ground that tho 
termination -er should bo limited 
to a person performing an opera- 
tion while the ton ui nation -or 
should characterise a piece of 
apparatus. 

Start-Stop Printer. A type -printing 
telegraph rt^coiver wliich starts 
operating as soon os u key in tho 
iransmittiing instruinont is prossed, 
and stops os soon as a letter has 
boon printed. 

Stassano Furnace. An indirect arc 
furnace fed with three-phase cur- 
rent and with throe carbon oloc- 
tnidos forming a star connoction at 
tho arc. Tlio whole furnace is in 
tho form of a revolving vohsoI, with 
the arc above the cliarge, throiigli 
which the curnuit does not jiumh. 

Static. (1) A term originally meaning 
JSlectrosUiHa in tho sonsii of n*lating 
to accumulated chargi's of elec- 
tricity at high potential, as opposed 
to currents, wliieli has eonns in 
practices to bn useul in connoction 
with th(^ offeicls of suddem high 
potentials duo to moinont.ary 
causers, Hiieli iw Surges in largei 
Hystoms following a siidelon rodis- 
tribution of potenitial, tho cemcen- 
tration of potential at the ends of 
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transformer windings, etc. (2) Dis- 
turbing waves in wireless tele- 
graphy or Atmospherics are also 
sometimes (particularly in America) 
spoken of as “Statics.” (3) Th(* 
term is also used to distinguish 
stationary apparatus from moving 
apparatus, e.g. Static Transformer. 
Siaw, End Gap. See End Gap 
Static. 

Static Balancer. See Altebnatinq 
C cBBBNT Balancer. 

Static Characteristics (of a Thi^r- 
m i o n i c Valve). Characteristic 
curves taken under non-oscillatory 
conditions. Soe Anode -oxtiirent 
Chabaotbristio and Qbid Cub- 
bent Chabactebistio. 

Static Breeze or Static Brnsh. Names 
sometimes given to a brush, point, 
or similar discharge from a high 
tension conductor when used for 
curative purposes. See Wind, 
Eleotbio. 

Stetic Charge. An electrostatic 
charge, i.e. a quantity of electricity 
in a conductor at a potential 
considerably above that of the 
earth. Used in practice more par- 
ticularly of charges produced by 
extraneous causes such as friction 
of paper passing through rotary 
printing machines liable to produce 
sparks or ^turbing effects due to 
electrostatic attraction ; or by 
differences of potential due to 
atmospheric electricity. 

Static Condenser. An ordinary C7on- 
denser consisting of extensive con- 
emeting surfaces separated by a 
thin dielectric. Cf. Rotaby Con- 
denser. 

Static Component. See Et^otbo- 
static Component. 

Static End Ring (in a Transformer). 

A metal ring adjacent to tlie end 
turns of a transformer for the 
improvement of voltage distribu- 
tion, with interruptions preventing 
^ ^ secondary. 

Static Preauency-Changer. Any form 
o.. frequency changer not contain- 
ing inoving parts, such as those 
sometamea used in Wireless Tele- 
gfaphy for obtaining multiples of 
the onginal fundamental frequency 
by reinforcement of harmonics bv 
Also called DovblJ, 
and Tnplera m the oases of twice 
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and three times the original 
frequency, or, in gonoral, Frv^ency 
Multipliers. Sou also Meiuhiry 
Vapour Erkqumnoy 
Static Generator. Soo Eleotuus'i'atk! 
Generator. 

Static Harmonic Absorber. .A. Har- 
monic Absorber conHisting of a 
trunsformor ouiiiK^ctiul to c.ap. 
acitors so as to form a tlinH'-plioKc 
maonating circuit to uhsorh oiiu 
particular harmonic sm^li as Mio 
fifth. Cf. Rotary IIarmonkj 
Absorber. 

Static Hysteresis. ifyHtcTf^His pro- 
duced in tho ordinary way in an 
alternating Ihild diMtingiiishod from 
Motoffy Hysterv-ms, 

Statio Induced Current. A term used 
in eleotromodical practices for th(» 
charge or discharge curronb rush 
in condensers. 

Statio Leak. A high I'osiMiunc.o slnint 
to a condimsor. 

Static Machine. Soo Eleotrortatio 
Machine. 

Statio Shock. An oloctric Hho('.k pro- 
duced by oloctroHtatic apparatiw, 
e.g. by the dwchargo of a Leyden Jar. 
Static Transformer. An ordinary 
alternating current transfonnunliH- 
tinguishod from convm*l,ing appara- 
tus with moving parts. Pnd(‘ral)ly 
colled Stationary Tbanheormi-jr. 
Static Wave Current. A lonn nsod 
in eloetromodicai pract-icu for tho 
sudden dischargo of an insulald'il 
patient who hod bumi raiHud l.o a 
nigh potuntiul by an cloctrostatio 
generator. 

Statical Electricity. Eluutricity mani- 

festing itself m charges at higli 
potential, e.g. that produced l)y 
frictional or influenco innehinos, 
formerly tliougJjt to be distinct 
from Galvanic or Voltaic Elec- 
tricity, which manifoHlH itself os a 
current. 

Station : Broadcasting, Central, Con- 
Des^ctor, Generating, 
Geotoerimc, Hydro-electnc. Inter- 
mediate, Power, Receiving, Repeat- 
Switching, 
Transforming, Trans- 
^tti]^, Water-Power, and Wireless, 
oee Broadcastinq Station, Cen- 
tal Station, etc. 

Stationary Armature. Tho fixod 
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armature of a machine such as a 
revolving field alternator. 

Stationary Transformer. See Static 
TaANSB'oiiMua. 

Stationary Waves. The wavelike 
distribution of potential along a 
conduotor of finite length when 
electric waves are propagated 
from one end along tho wire and 
reflootod from tho other en<l, 
forming stationary nodus and loops 
analogous to those of a vibrating 
string. See Lbcueb Wibks. 

Stator. The part of a dynamo- 
electric machine which carries a 
winding and a coro and tlooa not 
revolve. Of. Rotor. Used more 
particularly of alternating current 
machinery. In the ease of Iruluc^ 
tion MoUirSy usually that part which 
carries tho winding connectod to 
tho outside circuit, and in modern 
types of alternator tho Stationary 
Armature . 

Stator Gore. The whole mass of 
laniiiiatioiLs clamped together in 
tho stator frame of such a machine 
as a revolving field alternator, or 
an induction motor, which form tho 
inagn<*ti<‘. circuit of tho stator and 
carry its windings. 

Stator Frame. The frame, usually of 
cast iron, supporting tho core and 
winding of the stator uf an alter- 
nator, motor, etc., particularly of 
largo machines. See roferonous 
under Fuamii:. 

Stays. Wire or other ropes to sujiport 
a lino ])olc or must, and tako tho 
side pull of tho lino at bends and 
corners, wiuil pressure, etc. 

Steady Brace. i:^oe Sipki Anoiiok. 

Steady Current. A current remaining 
constant in value for a coiisidorablo 
tiiiui. 

Steam Balancer. Sih) Uihkot Ouit- 

IlKNT ItALANCiKU. 

Steam-Electric Generating Set. A set 
in Mhich the generator is driven 
hy a steam engine or turbine. Cf. 
Rydiio - Electric UENiaitATiNa 
Set, Petroi.-Eleotrio Set, etc. 

Steatite. A minoral, akin to talc, 
also known as soapatono, cornp(>H(‘(l 
chielly of a silicate of niugnoaiiiin, 
sometiinoH used as an insulator 
when^ boat rl^siHting property is an 
advantage. 


Steel (Electric). Steel manufactured 
in an Electric Fvrnaoe, 

Steel: Non-Ageing, and Non-Magnetic. 
S<io Non-Aqeing Steel and Non- 
Maonetio Steel. 

Steel Armouring. An external pro- 
tective covering of a cable, of 
steel wire, ribbon, etc. 

Steel Conduit. Stool tube fur Interior 
Gotiduit Wiring. 

Steel Facing. The oloctroplating of 
an otchod copper plate with a thin 
coating of iron to give greater 
durability when many copies are 
to bo printed therefrom. 

Steel Towers. Framed stool structures 
to tako tho place of polos for the 
support of transmission lines, 
wireless aorials, etc. 

Steering Gear (Elootric). Sliip’s steer- 
ing gear in which tho ruddor is 
moved by an eleoLrio motor con- 
trolled through tho action of the 
ordinary steering wheel ; either 
arranged so that tho motor is 
started by the inovemont of the 
wheel, and stopped automatically 
whon tho rudclor has reached an 
angle corresponding to the position 
to which tho wheel has boon moved, 
or, in which tho motor is always 
running and is connected to tho 
rudder by a hydraulic or other 
variable speed gear controlled by 
tho wheel. 

Steinmetz Coefiloient. Tho factor by 
which tho rbth power of tho 
flux density {Ji) must bo multiplied 
to give tho approximate hystorosis 
loss in orgs per o.<r. por cycle, 
whon a ))articular kind of iron or 
steel is Hubj<»cted t«) cycles of mag- 
netisation with that value of tho 
flux density as a maximum. Also 
called Hysteretjo (Constant and 

11 ySTEREHIH COK^’Kl(^lENT. 

Steinmetz Connection. A method of 
connecting trurwforiners for thn'<i- 
to Lwo-pluiso traiisforination similar 
to the Scott Co7mectio7i, l)uL with 
tln» s<ieon(lari<»s “T” coniu'cted. 
Steljes Printing Telegraph System. A 
Hyshun employing th(^ A.H.U. 
(WlioatsioneJ transinitli'r in e-on- 
Junction witli a r(*<uMV(T in wliieh 
a t.yiM» wlieel, insteml of an imlicat- 
ing poiritiT, is stopp<id at a jioint 
corresixniding l<> a particular letter 
after Lhu appropriate number uf 
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CTirrent impulses have been sent I 
over the line* emd then impressed 
upon a paper strip by the action of 
a second electromagnet. 

Stenode Ciiouit. A torm of super- 
heterodyne wireless receiving cir- 
cuit of great selectivity in which 
a piezo -electric oscillator is em- 
ployed to limit the intermediate 
frequency band. A special cor- 
recting circuit is employed to 
avoid distortion. 

Step-by-Step Automatic Tdephone 
System. An Automatic Telcphotie 
System, such as the Strowgor 
system, in which the basic principle 
is the feeding forward of the selec- 
tors one step at a time by a succes- 
sion of current impulses, as dis- 
tinguished from Rotary Systems. 
step-by-step Method (of Magnetic 
Testing). A modidcation of the 
BaUisiie Method, in which a key 
is used to out resistances in and out 
to alter the magnetising force 
suddenly from one known value to 
another, when the swing of the 
galvanometer is an indication of 
the change of induction. By this 
moans the material can be carried 
round a closed cycle of magnetisa- 
tion in steps, and a complete 
hysteresis loop plotted. The 
method is liable to produce cumu- 
lative errors, and a better way is 
to start the change in each case 
from the opposite maximum point 
in the cycle, using a variable 
resistance in conjunction with a 
reversing key. 

Step-by-Step Motor. A motor used for 
signal ropeaters, etc., in which tho 
rotor is made to occupy HucceHsive 
angular positions by excitation of 
different stator poles according to 
the movement of tho sending 
apparatus. 

Step-Down Transformer. A trans- 
former in which tho Secondary 
Voltage is lower than the Primary 
Voltage, 

Step S^toh. See MuLTiPiiE Con- 

TAOT SWITOH. 

Step-TJp Transformer. A transformer 
in which the Secondary Voltage is 
higher than the Primary Voltage, 

Step Winding. Tho arrangement of 
the rotor of an induction motor 
with a fairly high resistance wind- 


ing for starting, as well as a 
squirrol-oage winding for running 
with a sliding ring at one end 
actuated by a knob tit the end of 
the shaft which can short circuit 
or disconnoot the luirs. 

Stereophonic Reception. A system 
of wimUjHS rocoption producing a 
sense of direction in enrnpononts of 
received sound by tho omployment 
of two receivers Iniving a phase 
differonco in the Hoiiud omitted. 
Analogous to stoi’eoeoopic vision. 

Stethoscope (Electric). A wtothoscope 
formodioal use in which tlio sounds 
are maguilied by iruians of a micro- 
phone, with or without atn])lifioa- 
tion, and hoard in a telephone 
receiver away from the apparatus. 
In one vanoty tho rnioroiihone 
“contacts ” arc of osiniuin-iridiuin 
separated by a iniiiuto air gap 
containing ionised air. 

Stilb. A unit of brii'lit iioss equal to 
1 o.p. |)er sq. iimi. (T. LAMUitiUT. 
Stille-Blattnerphone System. 

BLATI’NUltrnoNIs!. 

Stobie Furnace. A two-phaso arc 
furuaco employing h>iir tilootrodos, 
cither all four vortical carbon elec- 
trodes above tlio chiirgis or with 
two carbon elec trot low ami two 
electrodes embedded in tlu<i lining. 

Stoneware Conduit. Oonduit mado of 
earthenware, oto., ft»r tho reetiption 
of undorground (‘abii^H. 

Stop End (of a Cable). An end of a 
cable with all tht^ (^oiuluotorH in- 
sulalod and protect rtl. 

Stopper Circuit. i::loo It icjmctor Cir- 
cuit. 

Storage Battery and Storage Cell. Sou 

ACOUMUliATOn. 

storm : Electric and Magnetic. Boo 
Tuunduui Stokm and MaunktzO 
Stojim. 

Straight Current Transformer. S<^o 
BaJI-TyPIiI CUUaifiNT 'rUANHirOKMlilIl. 
straight Une Capacitance Condenser. 
A variable condonHoi* witli tlu' 
plates so shapetl tliat l.lu^ n^tulings 
of tho uniformly gnwluiiU*<l dial are 
pniporlioiial to t Im I'apafiilaiic.O. 
(AUo called Plain Condvnst'r.) 
Straight Line Frequency Condenser. 
A variable oondoiisor wit.li plates ho 
shaped that tho nuidiiigs uf Iho 
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uniformly graduated dial are pro- 
portional to the frequency of the 
osoillations to which it is tuned to 
respond. 

Straight Line Wave-Length Conden- 
ser. See Square Law Oondsnser. 

Straight Through Current Trans- 
former. See Bar-Type CuJUtENT 
Transpobmeh. 

straight Through Joint. An ordinary 
Cahl& Joint, where no branch is 
taken from the conductor. Cf. 
Tee Joint. 

straight Up and Down Filament. 

A metal hlainont mounted in cage 
form in long zig-zags between two 
supporting spiders, os in the or- 
dinary form of vacuum tungsten 
lamp (giving a Spherical Reduction 
Factor of 0*77 to 0*78). 

Straightforward Junction ('J'<'lophon<>) 
System. A systom in wiiich n junc- 
tion lino o|HM'atoi' is automatically 
connected to tho subsoribor’s 
o]Kirati)r at tho call(id oxchiingo. 

Strain, Dielectric. See Dieleotbio 
Strain. 

Strain Gauge, Magnetic. See Mau- 

NETic Strain Gauge. 

Strain Insulator. An insulator 
dosignod to Iransinit iiiochanical 
t<msion. 

Strand. One of tho coustituont wiros 
of a Stranded Oable. 

Stranded Gable. A cablo the ooro of 
which is coiii])os('d of a stiuntlod 
conductor. In cases whoro groat 
strength is rccpiirod, tho condu<*.tivo 
material (co[)|Kir or aluminium) is 
laid up in sir.iiuls round a hUh^I 
coro, and in other cases a floxibit) 
<’al>Ic is imulo of cop[)or strands 
roiiucl a luMiip <‘.ore. 

Stranded Conductor. A ci>ndu(d.or 

made up of sovoL'ivl strands laid up 
in deiiuitc layiu's, Cf. i-tUNOiiEi) 
(%)NI>UOTORS. 

Strap Coils. ( '<)ils of flat coppor strip. 

Stray Capacitance. Ci'.pjiriiauiv! wlm-.h 
exists uu'.ulciitally between |>or- 
tions of a windoss circuit at dilTer- 
mit potentials *is opposed to 
capacituiiee intentionally placed in 
tho cireuit. 

Stray Currents. Curront.s nd.urning 
through tlu) earth m tramway 
systems, <dc., where tho return 
curn^nt is taken througli uiiinsulatod 
rails, unloHR special precautions aro 


takon to limit the voltage drop in 
tho rails by careful bonding, by re- 
inforcement with Negative Feeders, 
or by Negative Boosters, Such cur- 
rents aro liable to cause damage by 
electrolysis to neighbouring water 
pipes and otlior buried metal 
work, and inb<*rferenoe in telograph 
circuits which they can enter at 
one oarih plate and leave by 
another. 

Stray Field. Tho magnotio fluid pro- 
duced by Leakage linos of force in 
or near a machine ; sulHciontly 
strong in tho older typos of two- 
pole machines to upset the working 
of a watch by magnotising the 
balance spring. See Non-Magnetio 
Watoh. 

Stray Load Losses. The balanc<i of 
tho loiul losses in a machine, 
not iiicludod in the variiius s<»par- 
ttt<dy moasurablo losses. 

Strays. See Atmosphebios. 

Steeam, Arc and Convection. See 
Abo Stream: and Convection 
Stream. 

Streamers. The indefinite wavy 
luminous bands into which ordin- 
ary spark discharges widen out 
when tho gas pressure is reduced 
to an extent insuftloient to produce 
a glow discharges filling the tube. 
Streams, Convection. See Convection 
IStreams. 

Strength (Electric). See Dielectric 
Strength. 

Strength : Dielectric, Disruptive, 

and Puncture. vSoe Dleleutrio 
Strength, UtsRurTivE Strength, 
etc. 

Strength of Field. See Field 

Strength. 

Strength of Pole. See 1 *ole Strength. 
Stress : Dielectric, or Electrostatic. 

Seii UiBLMOTUitJ Stress. 

Stretch Effect. The idudemty for an 
elastic or fluid conductor carrying 
a current to oloiigatis owing to the 
foro<» between parallel portions by 
which it tends to narrow itseli. 
See TiNOrr Kii’U’ECT. 

Striae, or Stria tions. Batches of 
n.lt>ernato glow atul durUnoss into 
which tlic mum body of luminosity 
or Fositit'v. Oolumn, in a moderately 
exhaiistiMl vacuum tube, bnuiks up 
when the exhaustion is continued 
beyond a certain limit (about 1/500 
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atmosphere); separated by Fara~ 
devy'a Dark Space from the glow 
surrounding the cathode ; travelling 
nearer to the anode, and fmally 
disappearing altogether as the ex- 
haustion is carried to a further 
degree (to about 1/6000 atmo- 
sphere). 

Striking (in Electroplating). A pre- 
hminary deposit at a high current 
density to be followed by a slower 
deposit to obtain good surface 
quality. 

Striking an Arc. The starting of an 
arc by separating the points of tho 
carbons after the current has com- 
menced to pass, or bringing them 
together and separating thorn to 
re-start the arc if it has been 
extinguished through the carbons 
having been drawn too far apart, 
or through any other cause ; per- 
formed automatically in most arc 
lamps and by hand in some cases, 
as in the simpler projector lamps. 

Striking Distance. A term sometimes 
used for Sparking Distance. 

String Electrometer. See Filamekt 
Elbotbombteb. 

string Galvanometer. SooEinthoven 
Galvanometeb. 

strip ; Bow and Collector. See Bow 
Stbip and Colleotob Stbip. 

Strip Frequency. See Line Fbe- 

QUBNOY. 

Strip Lighting. Lighting by rows of 
lamps, usually of tubular form, 
arranged in line in special reflectors. 

Strip-Wound Armature. An armature 
in wliich the winding is composed 
of strip copper. 

Strobodyne Reception. A system of 
leception in wireless telephony 
similar to Superheterodyne Recep- 
tion, in which the intermediate 
frequency is obtained by a some- 
what different form of interaction 
between the frequencies of the 
aimliary oscillator and tho re- 
ceived waves, on an interference 
principle analogous to Stroboscopic 
Methods. 

Stroboglow. A form of Neon-electric 
Stroboscope enmloying a thermionic 
oscillator to effect the intermittent 
illumination of the lamp. 

Stroboscope, Eeon-Electric, and Thy- 
ratron. See Nbon-Eleotbzo 


Stboboscopb and Tuybatbo.v 
Stbobosoopb. 

Stroboscopic Direction Finder. A 

Wireless Direction Finder with a 
rotating frame aerial syHt<»m cou- 
neotod through amplifiers to a 
pair of noon tubes or a disc n)tating 
at the saino Hp<»od whi<*h light iij) 
momentarily, tho [)()sitiori <M)rn‘- 
sponding to tho btuu-ing of the 
n^coivod signal. 

Stroboscopic Method. A rnethf>d of 
measuromont of speed, frequency, 
slip, etc., depending ui)c)n tho 
observation of a moving objoct at 
regular intervals only ; o.g. by 
viewing it by tho light of a series 
of sparlcs of known frequency, or 
by tlie light of an alternating cur- 
rent lamp, or through regularly 
placed slits in a revolving disc. 

Strobostron. A caosiiun aelival^d 
cathode gas diH<*.liarge t-ube par- 
ticularly adopted for st-roboseopio 
purposes. 

Strowger Automatic Telephone System. 

A system of automatic Udephone 
exchange working characterised by 
the use of sucoossive step-by-step 
Selector switches, actuated by cur- 
rent impulses produce id by t.lic 
rotation of a dial on tlie sub- 
scriber’s instrument. The selector 
switches oro entindy ol(»ctromag- 
netic and contain a number of 
tiers of flxod contacts, oaoh row 
arranged in a somioircUs and a 
moving contact arm which first 
rises to tho height of tho tier 
required, and then swings round and 
stops over the required contact. 
Stubs^ Wire Gauge. An obsolete 
wire gauge in which tho diamotors 
of tho wires for oaoh dosignation 
were larger than in most of the 
other gauges. 

Stud. The contact knob or plat<», 
level with or slightly jirojecting 
above the road surface, used to 
convey tho current to tho cars in 
a Surface Contact System of traction. 
Stud, Brush. See Bbu.sh-Aum. 

Stud Current Transformer. Soe Bar- 

Type CIJBBBNT TriANSEOltMlOIl. 

Sabaudio-Frequency Telegraph Sys- 
tem. A system in which bdo- 
graphio signal ourrents at a fre- 
quency below audibility arts super- 
posed on an ordinary toluphono 
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circuit and selected by suitable I cabb's arc only UKed for compara- 


filter circuits. 

Sub-Centre. A point in the arrange- 
ment of distributing mains or 
interior wiring where one or more 
sub-circuitH leave the main circuit. 
See SuB-CiBOUiT. 

Sub-Circuit. A branch of a main 
circuit. In interior wiring, a circuit 
protected Viy its own fuses from a 
distribution board. 

Sub-Control System. The last low 
froquoncy aniplilior before the 
modulating Hystmii in a wireless 
transuii tiling station. 

Subhaimonics. Oscillations or alter- 
nating currents of a frequency 
which is a sub-multiplo of the 
fundamental fioquonoy. Of. Har- 
monics. 

Snbmains. Subnidiaiy circuits in 
interior wiring from a main dis- 
tribution boanl, from which fur- 
ther branch circuits arc taken from 
branch distribution boards. 

Submarine. A ship, usually for war 
purposes, truvolliug at times under 
water. Usually propelled when on 
the surface by oil engines or steam 
engines, b\it under water, entirely 
by electric motors taking current 
from largo accumulator batteries. 
Those battoriiis arc charged by the 
same motors acting os dynamos on 
the surface, driven by the main oil 
or stoain engines. 

Submarine Bell. A boll suspondod 
under water niid usually electrically 
actuated ; used for transmitting 
signals by sound waves passing 
through the water and picked up 
by a microphone arrangement on 
board ship or at harbours, otc. 
Intendial jiartioularly for signalling 
in 1 imim of fog. Site also Submarine 
SlONAI,. 

Submarine Cable. A cable laid under 
water on tho i)od of the soa, rivor, 
lako, otc., for tologrimh, tolophono, 
or power purjioscs. Usually, in the 
case of telegraph and tolophono 
oabloH, insulated with gutta-percha, 
and in some oases carrying steel 
armouring. See Atlantic, Deep 
Sea, Intermediate, and Shore- 
End Cables. Submarino telephone 
cables in many oases urit provideil 
with lAHidinAj CoiLh or 
Ituluctance. Submarino power 


tiv<tly shoi’t distances. 

Submarine Call Bell. A bell actuated 
through delicate relays by the 
small current in a submarine 
telegraph cable to call tho attention 
of the operator. 

Submarine Belay. A telegraph Relay 
of groat sensitiveness, for use on 
submarine cable circuits. See 
Brown Relay, Qulstad Relay, 
eto. 

Submarine Signal. An improved 
form of the original Submarme Bell 
in which tho transmitter is a Largo 
tuned diaphragm vibrated by 
alternating current. 

Submarine Telegraphy. Telegraphy 
through Subitiarine Cables ; diner- 
ing from land telegraphy mainly in 
the long distances dealt with and 
in tho lower speed of signalling 
possible on account of tho ciToct of 
tho oapacitaiico of the cable, which 
hinders both tho growth and ex- 
tinction of each current impulse. 
Submarine Telephony. See Sub- 
marine Cable. 

Submerged Aerial. An AeriaL sub- 
merged in water. 

Submersible Motor. A motor for 
driving apparatus such os centri- 
fugal pumps, which has to work 
immersed under water ; usually of 
tho squirred cage type with water- 
proof insulation to tho stator 
windings, but without a watertight 
enclosing case. Cf. Watertight 
Motor. 

Submodulator. An amplifying vnlvo 
iisod between tho microphone circuit 
and tho modulating valve iii a 
wiroloss transinitting oquipinont. 

Subpermanent Magnetism. That part 
of the magnetism which remains in 
a “ porinancnt ” magnet for some 
time after magnetisation, but dis- 
appoars in course of time, leaving 
only tho roal Permanent Magnetism. 
Tho nsmoval of tho subpormanent 
magnetism can bo acocloratod by 
mechanical vibration or by mod- 
erate heating for a certain period. 

Subscriber’s Line. A telephone lino 
councistiug a suliscribor’s appar- 
atus with a tolophono oxo.liango. 
Subscriber’s Loop. Tho part of a 
telephone circuit, including tho 
Subscriber's Lisie and apparatus. 



Sub] 


DICTIO]SrABY OF ELECTBICAL TERMS 


[Sup 


Subscriber’s Multiple. See Mni/nPLu. insoluble deposit of lead sulphate 
Subscriber’s Rotary Line Sv^itch. See on the plates, ^hich is liable bo be 

PBJasELEOTOB. produced if the oella are loft 

Substation. An establishment, unohorgod for any time after being 

usually either in a separate building freshly filled witli aoid, or are loft 

or forming part of a consumer’s without charging nftor being over- 
premwes, where electrical energy, discharged, buch acition doatroys 

supplied at a high pressure for the capability of tlio plates to 

convenience in transmission, is retain a charge, 
transformed to a pressure con- Summation Transformer. A current 
venient for utilisation or converted tiuiwfurmor witli a H«‘C(iiidary to 

from alternating to direct our- bo coniiootod in ]>aralJel witir the 

rent or to a different frequency, HocondaripH of Hiinilar t-miisforriuirs 
®to, to enable the Hiim of tli<) ciinHCits 

Substation : Automatic, Fully Auto- in several eircuitu to Ut iiidicat<'d 

matic, Outdoor, Portable, and Semi- or iiitogmted. 

Automatic. See Automa-tjo Sub- Summator. An iiwlmnu-nt fi> raiding 

STATION, Fully Automatic Sub- together the imlicalioiiH of tlio 
STATION, otc. motors on several oircuiliH aetiialed 

Substation Switchboard. A switch- by impulses siuit for each n voJu- 

board for the control of the circuits tion of the spindles of t he »)u‘torH 

entering and leaving a substation, by a special coutac^t maUrr or 

and the transforming or converting Summatnry AUachmmt, 
plant therein. Usually there are Summatory Attachment, Hw Bum- 
two independent boards for the mator. 

high tension and low tension sides Summatory Meter. A iiwbir fitted 
k^t as far apart as possible. witli a Summatory AUadimcui. 

Sub sutiitlou Method. A method of Sumpuer’s Method (of Transfonnor 
measuring resistance by noting the Testing). A method of testing two 

defieotion which the current sent similar traiisfonnnrs and doter- 

through it by any oonvonient mining their losses iindor full load 

e.m.f. produces in a galvanometer, conditions without oorrespoiidiiig 

and then connecting up a resistance expenditure of powor analogous to 

box in ijIuoo of the unknown the Hopkinson Tent of dynamos, 

resiatanoo, and adjusting ita value Sunk Switch. Son Flush, Switch. 
till the aaino dcfloction is produced. Sunlight Lamp. A lamp giving light 
Substitutional Resistance. A rcsis- rich in ultru-violot rays, in which 

tanco used to replace one of a a short luorcury vapour arc b(*twoon 

number of aro lamps, or other tungstoneU'cLrodos is run in parallel 

pieces of apparatus, in series, so with a timpHton lilamont in a small 

that the value of the current is oxliuustcd bulb containing a [lool 

not affected by cutting the lamp, of mowury vapourised liy the boat 

etc., out of the circuit. See Series of tlut filaunuit. 

Cut-Out. Super-Audio Frequency. A fnKpu ncy 

Succession Ol Phases. Tim order in higbor Ihati that «)1‘ audible Hoiiiui. 
which tho maxima of the curronts Super-Audio Frequency Modulated 
in the different phases of a three- Waves. C’lmtiiiimii.s wuvoh iiuhIu- 

phosc or other polyphase circuit lah'd at a fiviiimney alievo tliat 

occur ; dotormimng tho diroction of aiuliblo sound, ns used in lole- 

of rotation of a polyphase induction vision, ole. 

motor, etc. (AIho called Phase Super- Audio Telegraph Systems. W>'s- 

Se<pj,ence.) touiH <■lupl()ymg eurroiit at siiiior- 

Suckiiig Booster or Translormer. A audio fitupiciudos suprriKiscd on 

Booster or Tra’^utfonner used in eircniits carrjMug oMior trallio to 

tho inamior of a Negative Booster provide inlditimial tolcgrapli eluiii- 

on a traction Hystom, etc., to uuIh. Froquenedes up to runro than 

compensate for voltage drop. 4000 cych'H am <uii|)loyi*il for this 

Solphating. The formation in lead j>iirpoHo. 
accumulator cells of a whito, Supercharge (Electric). A term used 
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in mai’ino onginoorinff for an eleo- 
fcrio in o Lor on iho propi'^llor shaft 
of a bhiji driven by reciprocating 
engines, wiippliod by a turbo- 
alternator running off exhaust 
steam from tho main engines. 
Better ollicionoy is obtained in this 
way than if the main engines 
exhaust liiroctly into a condonser. 

Super-Conductivity. Tin* si^ite of 

very liigh conductivity, amounting 
alniust -to zero rosistemce, found in 
some metals, alloys and motalln*- 
o( impounds within a few dogWHis of 
tho abHolute zon> <»f temperatuixi. 
Superconductor. A material which, 
when cooled almost to absolute zero, 
passes into a state of super-oon- 
ductivity, 

Super-Ezeited Condenser. A syn- 
chronous coiuUmscr arranged so 
that the excitation can be suddenly 
inoroas^xl oouHiderably in order to 
incroaao its output under short- 
circuit conditions. 

Superhet. l*opul;vr tiirm for a Super- 
heterodyne Iteceiviwj Set. 
Superheterodyne Seoeption. A sys- 
tem of wirolcBS reception in which 
local osoillations (or a harmonic 
thereof) of slightly different fre- 
quimey from tho mceivod osoilla- 
tions, obtained from an auxiliary 
valve or from tho main rectifying 
valve, are superposL'd U]>on the 
roceivod oscillation so as to produce 
of a frequ<incy iiitermodiato 
b»*twt'en radio and audio -froqut'ncioB 
at which ampliiicution can be 
eonvoiiiently carnisd out. Tliis sys- 
teiu is HUiU'd for long (liHtau<*<‘ 
mception, with a numlier of 
amplifying stagiis, and can be made 
<tf great selectivity. Of. Strobo- 
jiYNi*] and Ultradynk RiflOJurTiON, 
and Hn<i also Jl vemoYNifi llKUJiii*- 
TioN and IriTKNODifi CiROiJiT. 

Super-Phantom Circuit. A telegnvph 

toreiiit with two separate loops for 
sending and re<!('iving res|K'etively, 
<ia<*h HU|Mir|)OHr<l on a U*lephoiU' 
Phantom ( 'ireuU. 

Superposed (or Superimposed) Circuit. 
A ciroiiit for t(ilegra|)h «)r l.elephone 
piii'poHos, formed by supt^rposing 
currents upon a circuit, or parts 
of inoro tlian one circuit, being 
used at tho same time for other 
inoHsagoH. Si»o Rktardation 


[Sup 

Method, Equipotentiax Method, 
Phantom Cmooir, Cabbieb-Cdii- 

BENT TeLEOBAPHY, OtC. 

Superposed (or Superimposed) Cuirent. 
A current, of different nature to 
that already existing in a circuit, 
added in the whole or part of that 
circuit and producing a resultant 
current, tho components of which 
can be recognised by suitable 
apparatus, o.g. a telegraph current 
su^rposod on tho current in a 
telephone circuit or vice ucf^a 
(See references under Superposed 
Oibouit), or a high frequency 
ourront for telephony or other 
signalling, or for actuating auxiliary 
apparatus superposed on the 
main current in a power line. 
Superposed Binging Current. An 
expression usually limited to a 
direct ringing ourront super- 
posed upon an aliomating ringing 
ourront enabling either or both of 
two bells on the same circuit to 
ring at will. 

Super-Power Valve. A Power Vahe 
of largo size, capable of dealing 
with grid swoops of 3(M0 volts, and 
in its later forms with a Screened 
Grid giving an amplification factor 
up to 100. See also Pentode. 
Super-Betroaction. See Scjpeb-Ue- 
THOAOTiVE Reception. 
Super-Betroactive BeoepUon. A 
system of wireless re-coption in 
which lietroaciion is apjilied to an 
that can produce strong 
self-oscillation, while an auxiliary 
oscillator of a much lower frequency 
is employed to check these oscilla- 
tions periodically, after which they 
build Uf) again to an extent pro- 
portional to the streugth of the 
rocoivofl osoillations, so tliut the 
resulting effect, duly amplified, will 
represent the reccivtid signal. This 
arrangement is also calli'd Super- 
Retroaction. 

Supersonic Amplification. See Super- 

HETERODYNE ItECECTION. 

Supersonic Freauency. A frequency 
highur than that of sound waves 
within the limits of audition. 
Of. AuniO-FREQUENOY. 

Supersonic Heterodyne Beception and 
Supersonic Beception. See ISupeb- 

II ET E RO I ) YN E R E(J E PTION. 

Supersonic Sounding. A moLhod of 
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Bdu> Dtpih Sounding employing for ^ving a public supply of 

sound waves above the limito of eleotrioal energy, 

audition, detected by quartz Suppressed Automatic Volume Con- 

resonators. trol. ISoo DfcjLAvwu Aiit<>mati(J 

Supertension Cable. A cable for Volume Control. 

power transmission or distribution Suppressed Carrier Wave Telephony, 

at voltages of 20,000 volts and A system of carrior wavo (lino or 

over, sometimes of the single core wireless) I'clcphony in which llio 

type. excess of unmodulated carri(*r wave 

Supertonio Frequency. See Sum®- is filtered out and not iranHiuitt-ed, 

soNia Febqtjiinoy. but is ro-introduoed in the ix*c<jiviiig 

Supertonio Heterod^me Reception. See apparatus in sunici<«it quantity to 

SxTPBaHiiTEBODYNE Reception. provont distortion. See also Single 

Supervisory Control. See Semi-Auto- Side Band TEiiEPiiONY. 

MATio Substation. Suppressed Zero Instruments. Indi- 

Supervisory Lamp. A signal lamp on eating inatrunu'nltt int<‘ii<led for 

a tolephono exchange switchboard use only over th(^ upper part of 

controlled by relays in the opera- their total rang<s in which an ojion 

tor’s Oord Circuit, which lights up soalo is obtained by making the 

when the operator inserts a calling controlling force sullicmnt to hold 

plug into the jack of the wanted the moving system apiinst. the zero 

fine, and remains alight until the stop until a proscribed value of 

called subscriber takes his instru- the quantity to be iiuiivhuiimI is 
ment o:S its hook, remaining ex- attained. 

tinguished until he hangs it up Suppressor Grid. ;Vnti-Si'J<jom>- 
again. When the supervisory lamp ary (.bun. 

and the calling subscriber’s Line Supra-acoustic Telegraph Systems. 
Lamp have both lighted up again Super-audio 'I’wLioGUAPti Sys- 

the oonneotion can be cleared. tens. 

Supervisory Relay. A relay which Supraconductivity. Sui»KtM'<»N- 

controls a Superviaory Lamp on a ductivi'I’y. 

telephone exchange switchboard. Supradyne Reception. K('o Surmk- 
Snpervisory Signals. Signals given heterodyne liEUEPTiuN. 
by Supervisory Lamps, etc., indi- Surface : Anode Current, Comparison, 

eating whether a line is in use or Eqoipotential, Reducing, ami Test, 
not. Soo Anode Current Surkack, 

Supplementary Anode. A small extra Oompakison Kurvaoe, olc. 
anode used locally in electro- Surface Brightness. A (.ckrm uHtmlly 
doptmition to improve the uni- limited to tlu^ lirighincaft «>f a 

forinity of the deposit. surface omitting n‘llcrto(l or triLim- 

Supply (Electric). The supply from mitted light, but not in ilH<di' a 

a public generating station of soureo of liglit. Cf. Intrinnkj 

electrical energy on a large scale Brilliancy. 

to consumers. Surface Contact System (of Traction). 

Supply, Bulk. See Bulk Supply. A syutum of oloctrio tracticui for 

Supply Main. The wires, cables, etc., tramways, oto., in which tho liv<t 

belonging to a supply authority, conductor is oont.aiimd in a c1om< d 

extonding into a consumer’s pre- conduit underground, ami enn- 

mines as far as the terminals nection is inode to tho car hy 

protected by double polo fuses, moans of studs in tho road, \vhi(di 

whore his own installation com- are automatioally coniu*cte(l to tho 

inoiices ; thus including both the underground coiuluctor only whoa 

outside Distributing Mentis and the tho car is passing over them. Soe 

Service Cables, etc. Stud and Contact Skate. 

Supply Meter. An integrating meter Surface Leakage. Leakage of current 
on a consumer’s premises for across the surface of an insulator 

determining the amount of energy through a slightly conduoting iiliu 

oonsumed. of moisture or dirt. Porcelain 

Supply Station. A Generating Station Insulators, oto., are usually made 
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witli a comigatod eiirfaco to 
inontaso tlie longth of the leakage 
surfaoo, and for outdoor use are 
mode with Petticoata ao that a 

§ ort.i()ti of the surface nmialns dry 
uring rain. 

Surface Resistivity. Tlio measure of 
th<» n'siHtanoe to surface leakage 
offered hy an insulator ; expressed 
usually in megohms per oontimotro 
HquariH of the surface. 

Surface Switch. A switch for mount- 
ing (Iin*cl,ly on the surftwe of at. 
well, bouni, oKi. 

Surface Wiring. Interior wiring in 
which the condiictors are not buried 
in the wall, etc., but are on tho 
H\irfac(\ enclosed in tubo or casing, 
or sup})»>rt.<Ml on cleats or insulators. 
Cf. BrTRiKr> VVxRiNo. 

Surface Wound Armature. See 

Smooth Coun Abmature. 

Surge. A powerful wave of high 
pot<Mitial ill a transmission liiH‘ 
or other system, <lii(' !.<► such 
causi's ibH <lir«*ct lightning stroke or 
charges iii<luc(*d by lightning or 
HU<ld<*n r(»arrang<iinent. of poh^ntial 
du<^ to short-ciixmits or switching 
largo loads on and off, OacHlatimia 
<lu<» l<» lii'aonunce^ <*t<*.., and capable 
of causing conHi<l(Tablo damage 
unless pr<»perly guanb'd against. 
Surge Absorber. A devi(‘.e usi^d for 
the protection of aitparatus from 
sl('(']>-froiit.(*d an<l liigli-frc(|u<'nry 
Hiirgfs, etc., by firoviding for the 
abser{>tion of the energy of the 
surge. One form (Mmsists of a 
reuetanect eoil siirroundisl by an 
tul-eooled nn*tal <'ylin<b'r in wlit<‘h 
eddy eurrents are iiidmM'd. 

Surge Arrester and Surge Gap. Sec 

Ahukhtku. 

Surge Crest Ammeter. An instnitmud. 

I'nraseertammg the maximum value 
of a eiirn'ut Kurg<' by meswuring 
the reiMiuieiit magnetism in a 
piiMMMif iiiagis'tie matiM'ial iiiasiiit- 
able posit ion n*Iat>ively to the 
eiirreiit . 

Surge Dissipaior. vS4*e Sir hum Ah- 

MUltKKU. 

Surge Generator. An apparatus for 
protbu'ing a moiimulary high 
voltagi' Miiiiiet imes in the onler of a 
iiuIIksi v<»ltH, by siieb an arraiige- 
uii'iit ai that deserilxsl under 
Imfnthv Circuit. (*J) or by suddenly 

^.| - ('I’.JU-o.O 


])lacing in scrios a number of 
capac.itors charged in parallel. See 
also Marx Circuit. 

Surge Recorder. An instrument for 
recording surges such tw tho Kly- 
donnijraph and certain forms of 
cathode ray osisilograph. Tho 
term is als(» applietl to quick ivjting 
gmjihic instniiJK'nts })rovided with 
relays start or incn'Jise the speed 
of the nu'.ording chart or film as 
soon as a distiirhanco has com- 
m<‘nc<'(l. 

Surgical Diathermy. See Diatuuu- 
Mio SuRui>ut!ir. 

Surgical Lamp. A lamp used by 
surgeons for operations and oxaxn- 
inatiuns. Seo Head Lamp. 

Surinam Eel. Soo Eel (Electric). 
Susceptance. Tlu^ ratio of the 
Jntv.7unty of Mag^hetiaatwn (*/) to 
the Force {H) pro- 

<lucing it'. l\>Mitivo in Ferro- 
magnetic and Para-Magnetic mate- 
rials, zero for air, etc., and of 
slight negative value for Dia- 
magnetic matc'rials. Symbol : 
li or b. Ponnerly called Maymtic 
SuaceptihUtvy while the term 
Huaceptancc was sometimes us(«d 
for the component of Admittance 
which gives tho wattless com- 
poneid> of the current when mulLi- 
plic'd by the e.m.f. 

Susceptance, Differential. 1 ) i kkk r- 

KNTIAI. SUSOIOCTANUR. 

Susceptibility. See SiJHaKi'TANt!i'!. 
Susceptor Phase Advancer. A Phaae 
AdiHincvr controlling the magnetis- 
ing curiHSit of the iii<lu<d.ioii motor 
in <*.onjim<>.tion with whicfh it works, 
hy the idTect of tho e.ompon<ad. of 
the voltn.g<< generat<*(l at right 
angles (o IIh' slip, this Ixoiig pro- 
portional the HtM'.ondary voltage, 
<'.g. the liiipp Vifirator ami tho 
Leblanc Ilccupcrafor. (if. Exckdoii 
1Miahi<: Aovanoki!. 

Suspended Railway. An el<»«trlo rail- 
way in which the oars arc siis- 
pend('<l from a single elevated 
running rail. 

Suspenders. Slings of leal.her, etc., 
by which overhead cabl(m are sus- 
ptmdcMl from a Suapcriaitm Wire, 
Suspension : BifUar, Bowstring, 

Bracket-Arm, Catenary, Catenary 
Cross Span, Central Bracket, Centre 
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Bus] 

Pole, Flexible, Kose, Rigid, Semi- 
Rigid, Side-Bar, Side-Bracket, Side- 
Pole, Single Cross Span, Span-Wire, 
Unifllar, Wheelbarrow, and Yoke. 

See Bitila-b Suspension, Bow- 
BTBma Suspension, etc. 

Suspension Insulator. An insulator 
for high tension overhead lines by 
which the line wire is suspended 
from a chain of several porcelain 
or other insulating units connected 
together by metal links. Such 
chains of insulators can deal with 
higher voltages than the single 
insulator of the pin type, but the 
voltage gradient is not equally 
divided among tho units, for those 
at the line end of the chain are 
subjected to the greater part of 
the pressure, unless special pre- 
cautions are taken. They are 
commonly used for pressures from 
70,000 to 220,000 volts. (Some- 
times called O^in InauLators.) 

Suspension Push. See Pendant 
Push. 

Suspension Switch. See Pendant 

SWITOK. 

Suspemdon Wire. A wire of high 
tensile strength from which an 
overhead cable is suspended by 
slings, also called Messenger Wire, 

Swamping Resistance. A high resis- 
tance connected in series with the 
copper coil of a voltmeter and 
made of a material of negligible 
temperature coeffioient, so as to 
“swamp” the effect of the varia- 
tion with temperature of the 
copper working coil. 

Swan-neck Insulator. A piii-ty|Hi 
insulator with a curved pin 
ananged to bring tho jioint of 
attachment of tho conductor inU) 
the same horizontal piano as that 
of the pin to its support. 

Sweating Thimble. A metal piece, 
with an eye or other conveniently 
shaped end for making connec- 
tions ; fixed on to the end of the 
conductor of a cable, etc., by 
means of solder after the strands 
have boon inserted into the hollow 
interior. 

S.W.Q. See Bbitzsh Standabd 
Wire Gauge. 

Swing Oscillations. Oscillations in a 
Thermiovic F'oive circuit independ- 
ent of the natural frequency of the 
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circuit, caused by sudden change of 
stability conditions. 

“ S ” Wire. Tho wire in a tolophone 
exchange oonnoch'd to the Sleeoe 
of tho plug. (Also called tho “O** 
Wire, Testing Wire, Holding Wire, 
and Third Wire.) 

Switch. (1) An appliance for opening 
or closing a circuit or making some 
alteration of connections at will. 
(2) An old-fashioned term for a 
(telegraph or) Telephone witch- 
board. 

Switch : Accumulator, Aerial, Aerial 
Earthing, Air-Break, Asylum, Auto-, 
Automatic Transformer, Auxiliary, 
Battery, Berry Transformer, Break- 
down, Bns-Bar SectionaUsing, 
Button, By-Pass, Canopy, Ceiling, 
Change-Over, Control Limit, 
Coupled, Dead-End, Dial, Detach- 
able Key, Disconnecting, Donble- 
Break, Douple-Pole, Double-Throw, 
Earthed, Electromagnetic, Electro- 
pneumatic, Electrosyntonic, Emer- 
gency, Equaliser, Expansion, Feed- 
er, Feeler, Feet, Field-Discharge, 
Field Splitting, Float, Flush, Foot, 
Fuse, Gang, Gas-Blast, Gate. Gate 
By-Pass, Gravity, Home Office, 
Hook, Horn-Bres^, Hospital, Inter- 
communication, Intermediate, In- 
terlocking, Isolating. Key, Knife, 
Laminated Brush, Landing, Light- 
ning, Limit, Linked, Locked Cover, 
Locking, Main Limit, Mast, Master, 
Mercury, Microgap, Motor-Oper- 
ated, Motor-Starting, Multibreak, 
Multiple Contact, Multipole, Multi- 
way, Oil, Oil-Break, One-Way, 
Panel Paralleling, Pendant, Plug, 
Plunger, Pneumatically Operated, 
Pole, Pole-Changing. Pressel, PuU, 
Push-Button, Quiok-Break, Quick 
Make and Break, Range, Re- 
cessed, Regulating, Remote Control, 
Reversing, Rotary, Section, Section- 
alising. Selecting, Selector, Semi- 
Recessed, Sequence, Series-Parallel, 
Shockproof, Single-Break, Single- 
Pole, Single-Throw, Single-Way, 
Short-Break, Slack-Rope, Slow- 
Break, Slowing, Snap, Solenoid, 
Stand-By, Step, Sunk, Surface, 
Tandem Knife, Tappet, Tempera- 
ture, Three-Point, Three-Pole, 
Three-Way, Throttle, Throw-Over, 
Time, Track, Transformer, Trip, 
Triple-Pole, Tropical, Tumbler, 
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Tuning, Turn, Two-Pole, Two- 
Way, Unit, Vacuum twit I Wax- 
Operated. St=?o Auhumui^ator 
S wiTuii, Akrial SwiToir, clx?. 

(iIho rofoi*onc<<H uiidor SwmmuKAK. 

Switchboard. Originally a colleotion 
of Hwitclies, instruments, oto., 
niounttid on a flnt boiird for th» 
control of oloctrical ])lRnt or oir- 
ouita. Tho moaning, ln)\vovor, hoB 
brotuloncd out to any oollootiun of 
switchgear, whether arranged upon 
paiiels t)r in any other way. 

Switchboard : Accumulator, Branch, 
Cellular, Cordless, Dead Front, 
Frame Type, Panel, Skeleton Type, 
Stage, Substation, Telephone, and 
Trunk. Hi jo Acoumuj^ator Switoii- 
BOARi), Brancu Switchboard, 
etc. (Soo also iH^foronces under 
SwiTOlEOldAR.) 

Switchboard Cubicle. A chamber 
separated by fireproof partitions 
from ivdjoinirig chambers, for the 
reception of liigh tension switch- 
gear. Usually closed by a door 
which can only be unlocked when 
the switchgear within is disoon- 
neotod from the circuit by isolating 
links or switches, which can only 
bo closed when the door is shut. 

Switchboard Gallery. A gallery in a 
generating station, oto., from which 
aoooHS is gained to oithor the 
operating panels of a switchboard 
or the colls in which the actual 
switchgiuir is contained. 

Switchboard Instruments. Meattwring 
I^uttrumenta stich os Aimyheters, 
VoUmetertt, etc., of a form suitable 
for mounting on a switchboard. 

Switchboard Panel. Simi Tanml. 

Switchboard Meters. A term somo- 
tinioH applied to all switchboard 
instruinoiits, hut usually liinitod to 
Tnti\{frating Meters of a type suitable 
for mounting on switchhoards. 

Switch-Cabin. A cabin alongside an 
electric railway containing switches, 
automatic oircuit-broakers, oto., 
controlling tlio supply of onoi’gy 
from feodoi's to sections of the 
oontiw.t lino. 

Switch-Fuse. A l^^nn usimI iiidis- 
orimiimloly for a If'umi StvUch, a 
fuHo fitted with a romovablo 
(Uirrier which I'.an 1 hi iisod as a 
switiih by Isung ])lijggod into, or 
withdrawn from, lixod ooutacts or 


any other combined switch and 
fuse. 

Switchgear. All kinds of switchos, 
circiut-hrcakers, starters, prol eotive 
apparatus, oto., used in con- 
nection with the control of a 
station, Jnstallatieii or a])paratus, 
whether mounts d im a switchhoard 
or not. 

Switchgear : Air-Insulated, Carriage 
Type, Cellular, Compound-Filled, 
Draw-out, Drip-Proot Dust Proof, 
Enclosed-Veniilaled, Explosion- 
Proof, Flame-Proof, Immersible, 
Internal, Isolation, Ironclad, 
Isolated-Phase, Hetal-Glad, Oil- 
Immersed, Open, Outdoor-Type, 
Pillar-Typo, Protected, Semi-En- 
closed, Separated Phase, Totally 
Enclosed, Truck-Type, Splash- 
Proof, Watertight, and Weather- 
proof. Hco Oarriaiik Switcui- 

GIOAR, AlR-lNSlTLATlil) yWITOlUl HAR, 

etc. 

Switchgear Pillar. St^o Swttch PiiiiiAR. 

Switch-Hook. (L) A hook on which a 
tolcphono mc(nvor is hung in a 
suhscriher’s set when out of iiso, 
arranged to alter f>ho oonnoctiuns 
when rolievetl of the weight of the 
instrument from those for receiving 
a ring to those for making or 
answering a call. In the Central 
Battery System-^ the raising of tho 
hook makes a call signal at the 
exchange without fuHhur aotion 
by tho Hubsoribor. (2) A hook on 
the end of a rod for actuating a 
switch at Homo distance ovorlioad. 

Switching Starter. A sturlier dons not 
contain any curnuit liniil.iug de- 
vice, hut only serves t(» the 

i)e<MiHsary conuoctions iIiH re<]uir4id. 

Switching Station. A He])arute build- 
ing containing only switchgear ; 
usually for making oonnootions 
between alternative feeders or 
transinission lines, or sometimes 
containing all the switchgear of a 
generating station when at a dis- 
tance from the building containing 
the giuumiting plant. 

Switch-Lampholder. A lampholdor 
containing a switch. (Also (uilled 
Key-JJolder.) 

Switch-Pillar. A ]>iilar on which 
switchgear, instnirnenls, etc., arc 
mounted, eitlior forming part of a 
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“rtwitoliboard,®* or in an isolated 
position. 

Switcb-Flate. A cover plate for ono 
or more Mush Switchoa. 

Switch-Plng. Soo Switch-Socket. 

Bwitoh-Point. A Wiring Point for the 
fixing of a switch or switches, but 
not for a lamp connection. 

Switoh-Rooin (Telephone). A room 
in a telephone oxohango in which 
the actual switching operations are 
carried out either manually or 
auto mat ically. 

Switch-Socket. A switch combined 
with a plug and socket on one base. 

Switch-Springs. A name formerly 
Hometim(!s used (particularly by 
Post OlHoe engineers) for telephone 
Jacks. 

Switoh-Starter. (l) A motor starter 
made in iho form of asinglo switch, 
of tho knife or similar variety, 
arranged to close additional sets of 
contaois by further movement after 
it has closed the main circuit, and 
thus to short-circuit successively 
sections of tho starting resistance. 
(2) A switch providing for different 
motor connections for starting and 
running conditions. 

Switoh-Tsrpe Voltage Regulator. An 
a.o. voltage regulator consisting 
of a variable ratio transformer in 
which tho number of efiootive turns 
is varied by a multiple contact 
switch. Cf. Magneto and Indtio- 
TION Vtll.TAQB RieGULATOXIS. 

Switchyard. The fencod-in space 
oocur»iocl by switchgear, etc., in 
stations or substations equipped 
with outdoor typo apparatus. 

Swivelling Trolley Head. A trolley 
head in which tho Harp is pivoted 
so that it is adapted to Side 
Running. 

Sykes Microphone. Soo Rotruo- 

Sykks JVTagnktopuonb. 

Synamer’s Theory. The original Two 
Fluid Theory of oloctricity, regard- 
ing Vitreous (positive) and Res- 
inous (negative) electricity as two 
diffor<3nt fluids which neutralised 
oticli other when present in equal 
quantities. 

Syuoiuetrlcal Load. A load in a throo- 
phjwo Hystoin which is equal and 
Himiln.r in power factor on all tho 
phasoH. 


Symmetrical Three-Phase System. 

See Symmetrical Voltage. 

Symmetrical Voltage. A polyphase 
voltage system in which the instan- 
taneous sum of tho voltages in the 
various phases is always zero. 

Synant Motor. Proposed abbrevia- 
tion for Auto-Synchronous Motor. 
Cf . Synduot Motor. 

Synchronise. Two cuiTonbs, voltages, 
etc., are said to synchronise when 
they are of like phase and fre- 
quency. Tho verb is also used for 
the causing of two ourronts, etc., 
to remain in like phase and fre- 
quency, and for making connection 
between two oirouits in which this 
is the COSO, e.g. connocting an 
alternator in parallel with others 
at a moment when its voltage 
synchronises with that of the 
others. 

Synchronised Induction Motor. Boo 
Synohronoits Induction Motor. 
Synchroniser. (1) S^‘o ISynohiii)- 
SOOPB. (2) In tch^grapliy, a correct- 
ing dovie(3 for ke<q)iiig two pioccis 
of apparatus in diffiMunt stations 
in Htt^p, 

Synchroniser : Automatic, Lamp, and 
Rotary, Soo Automatic Bynohro- 
NisER, Lamp Synchroniser, oto. 

Synchronising. Th(' opmution of con- 
necting two oircuitrt carrying allor- 
natiiig voltage afU'r having asoor- 
tainod that they correctly in 

phoHo. 

Synchronising, Pilot. riiA)T 

SyNUIlRONLSIN(J. 

Synchronising Bus-Bars. Auxiliary 
bus-bars to which an alternator is 
oonnootod when it is to bo syn- 
chronised, carrying synchronising 
gear ready oonnootod thereto, and 
disconnooted from tho alternator 
as soon as it has boon switched on 
to the main bus-bars. 

Synchronising Current. The current 
component circulating in tho arma- 
ture of an altornator not quite in 
synchronism with tho bus- bars, 
which hmcltt to pull it into syn- 
chronism. 

Synchronising Gear. All the switch- 
gear, instruments, otc., necessary 
to carry out the operation of 
synchronising a inachino. 

Synchronising Lamps. Tnoandescent 
lamps arranged either in the 
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secondary of synchronising trans- 
formers, or connected across the 
contacts of tho switch, by which an 
alternator is to bo connected to tho 
bus-bars, for tho purpose of show- 
ing by absence of flicker when syn- 
ohrouisru is attained and the switch 
may bo closed. 

Synchronising Power. The power duo 
to tho Syn^ronising Current which 
tends to pull a machino into 
synchronism with the rest of tho 
system. 

Synchronising Torque. The torque in 
an incoming alternator due to the 
synchronising power which tends 
to pull it into Hynchronisin. 
Synchronising Transformer. Seo 
Synchro niskh. 

Synchronising Voltmeter. A volt- 
meter connected temporarily across 
the contacts of one polo of a switch 
by which an alternator is to be 
switched into parallel with others, 
showing by cessation of oscilla- 
tion of its pointer when the 
machino is in synchronism. Of. 
SYNCHRONISINa LaMPS. 

Ssmehronism. The state of affairs 
when two pieces of apparatus are 
running in step at equal speed, or 
currents in two circuits agree in 
frequency and phase. 

Synchronism, Cascade. See Cascade 
Synchronism. 

Synohronograph. An early holograph 
syslein modulat'd by cutting off 
loj) or bott-oin half waves. 
Synchronoscope. S('o Synciiuoscopb. 
Synchronons Alternator. An alter- 
nator uHually with a d.e. ex<*ita- 
tiori willi ' a lixed fnuiiK'iiey 
depi'iiding upon its speed and 
number of poles. Cf. AsYNOilRON- 
oiTfl Maoiiink. Si'o Synchronous 
Gknkrator. 

Synchronous Capacitor or Synchronous 
Condenser. An over-exeitetl Syn- 
chronous Motor used initially or 
partly for the iiniiroveiiuMit of the 
powc'r-faehir of a eireuit, and 
l.huH iwiting in the saiim way as 
a Capacitor. 

Synchronous Clock. A eloek driv<*n 
by a synchronous motor for us<» 
on a.c. Hyst'Oins wlu're the fn*- 
qucnc.y is acciirabdy c.ontrolU'd. 

Synchronous Converter. Soo Rotary 

CONVKRTBU. 
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Synchronous Generator. See Syn- 
chronous Alternator. 

Synchronous Impedance. The quan- 
tity which determines the ratio of 
the internal voltage drop in an 
alternator, etc., to the current, 
under running conditions ; con- 
taining components due to resis- 
tance and eddy current effects, and 
leaotanoo due to armature ampere 
turns, as well as leakage, etc. 
Synchronous Induction Motor. An 
Inductio7h Motor which can bo con- 
verted into a Synchro7iov>8 MotoTj 
after it has boon run up to spood, 
by supplying • direct current to 
tho slip rings. Cf. Auto -Synchron- 
ous Motor. 

Synchronous Motor. A motor for 
alternating current constructed on 
similar lines to an alternator ; 
usually with a revolving field 
excited by iliroiit current, and 
a stationary armature ; requiring 
to be run up to spood by an 
external agency such as a small 
auxiliary motor, and synchronised 
in the same way as an alternator 
before being put on to the load, but 
then running at constant (syn- 
chronous) speed at any load up to 
an overload sufficient to puli it 
out of stop. Cf. Synchronous 
Induction Motor. 

Synchronous Motor : Over-Ezeited. 
Soo Over- Excited Synciironoub 
Motor. 

Synchronous Motor-Generator. A 

ini)tiOr-goiu»rator in which tho 
motor is of the Sjpichrorunis typo. 
Synchronous Reactance. Tho oom- 
ponont of Synchro7ious Impedance 
duo to roactanco. 

Synchronous Reactor. A Hynohron- 
ouH motor with tho cxoilation 
jiidjuHU'd to oauHo nH.anlation of tho 
I»haHo of an altornating curront 
with ri'Hpoot to tlw’ vollag<i. Cf. 

SyNOIIRONOUH (’ArAClITOIt. 

Synchronous Rectifier. A motifior 
(‘OUHisting of Hoino form of com- 
iiiiitator drivoii by a Hynebronous 
motor. 

Synchronous Spark-Gap. A rotapr 
spark gaj) arranged to givo sparks 
nl. tho samo points in siiocossivo 
oyclos of tlw^ ii.o. suimly. 
Synchronous Speed. The spood of 
altuniatmg current machinery 
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corresponding to the frequency of 
the circuit ; equal (in revolations 
perminute)to the frequency divided 
by the number of poles, multiplied 
by 120. 

Synchronous Telegraph Systems. 

Telegraph systems depending upon 
the rotation of contact iiiakoi’s or 
other apparatus at tho same spet'd 
and in stop at the sending and 
receiving stations. E.g. Multi- 
PLHX, Hughes, and Baudot 
Systems. 

Synchronous Time Motor. A small 
synclironous motor with or withouL 
self starting arrangements for 
mains driven electric clocks. 

Synchroscope. An instrument for in> 
dicating whether a machine to be 
switched on to a circuit is in 
STOohronism with the voltage of 
that circuit. 

Synchroscope Lamp and Rotary. Sec 

Lamp Synohuonosoope and Ro- 
TABY SyNOURONOSCOPE. 

Syndnot Motor. Proposed abbrevia- 
tion for Synchronous Induction 
Motor. 

Synterpolator. A form of Interpolator 
containing its own synchronising 
apparatus. 


[Sys 

Synthetic Ammonia Process (for 
Fixation of Nitrogen). Tho direct 
combination of atmospheric nitro- 
gen with hydrog<‘n at a suitable 
tomperaturo in the xjreseiico of a 
calatyst. Some of the various pro- 
oosses used arc electrieul in so 
far as they employ ok»ctrolytio 
hydrogen. 

Syntonisation. Tho bringing into 
Syntony of two circuits. See 
Tuning. 

Syntonic Jars Experiment. The fam- 
ous oxpormiont of Sir Oliver 
Lodge, in 1880, demonstrating the 
phenomenon of Syntony by adjust- 
ing tho discharge circuit of a Lntyden 
jar so that it is brought into 
syntony with anotlmr and is caused 
to spark over across a short spark- 
gap when tho other jar is discharged 
in its neighbourhood. 

Syntony. Two Oscillating Circuits ato 
said to bo in “ syntony ” when their 
natural periods of oscillation are 
the samo, i.o. when one is capable 
of Resonating to tho waves pro- 
duced by the OHoillaiions of the 
other. 

Systoplez. A doxiblo insulating tube 
for covering bare wires. 
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T. Symbol for IWoci. 

Table, Ampere’s. Soo Ampere’s 
Table. 

Table Lamp or Table Standard. An 

incnncloHOont lamp in a fitting for 
standing on a tabUs connocttjd to 
a plug and sockot by nfloxiblo cord. 

Tacnometer. Speed Indioator. 

Tachometrio Electrometer. An appar- 
atus for tlh* luotiHimiuumt of very 
small cumin ts by kot^ping an 
olootroniotor at a fixtid reading by 
coinpcnHiiting for its loss of charge 
by peri<»dics chargos fnun a small 
corKionHor l)y a contact apparatus 
driven by a variable spood motor, 
the speed of which is observed. 

« j »j Aerial. An aerial consisting of 
ono or more horizontal wires with 
the down Io»wi taken from the 
Centro thereof. 

Talking Film. Seo Sound Film. 

Talking Radio-Beacon. A nwlio- 
bnicon the iinpulses from whicJi 
are synchronisiHl with audible 
sigrLalH HO thtit disianeo cun bo 
OHtiinated from tlie time lag be- 
iwcMUi their roco])tion. 

Tallygraph eiul Tallymeter. Instru- 
monlH for nuMirding and indicating 
<'.urronlH, voltagen, lit a ronioto 
])oint.. AIho ciilbid Tcletnctera. 

Tandem Connection. See Cascade 
Connection. 

Tandem Knife Switch. Two or more 
knif<i Hwit.<*hoH coupled together to 
form a multiple Hwitoh with tho 
bhwleH moving in tho Hamo plane. 

Tandem Selector (in Automatic Tolo- 
])bony). A Holector dealing with 
ineoming junction calls. 

Tandem Telephone System. A method 
<‘mployed in deiiHo areoH in which 
ealls are ])aHH<Ml ibrougli intor- 
modiale or “'rundiMn” exchange's 
by automni.ie or manual iiioanH. 

Tangent Galvanometer. An early 
form of galvanoinetiir with a small 

f )ivotod noodle at tho centre of a 
argo cirenlar o«»il giving a prac- 
tically unifonii field ; so called 


[Tap 

b<*cauHe tho current in proportional 
to tho tangent of t-lie deflection. 
Cf. Sine Qalvanometiiui. 

Tangent Scale. A hcmIu for instru- 
monts in which tlH» quantity to bo 
monsured is proportional to the 
tangent of tho defk^ciion, graduated 
to road directly according to tho 
tangent of the dofioction. 

Tank, Gable and Transformer. See 

Carle Tank. 

Tantalum Detector. A detector of 
olectrical oscillations of the solf- 
rtwtoring ooh(u<ir typo, in which the 
variable contact is formed by the 
tip of a very fine tantalum wiro 
just touching tho surface of a pool 
of mercury in a glass bulb. 

Tantalum Lamp. An obsoUd.(< incandos- 
cent lamj) in which Iho “filanioiit” 
was foriiKul by a wire of tantalum. 

Tap. See Tapping. 

Tap Changer. A switching apparatus, 
often of the Ooiitactor class, for 
changing over to diff<irent tappings 
on a transformer for voltage rt^gula- 
tion or on an Autotrafisjormer in 
a.<*.. railway working. 

Tap Changer, On-load. S<*o On- Load 
Tap OiiANOiflit. 

Tap Field Control. Traction motor 
control in which the number of 
offoctivo field turns is altered by 
moans of tappings on tho field 
windings. Ct. Shunted Field 
Control. 

Tap Field Motor. A motor with 
tappings on tho field winding for 
Tap Field Control. 

Tap Starting. Hturt.ing of u.c.. 
motors, rotary convert ow, etc., by 
tho applic.atioii of r<M!uo<ul volt-ages 
from tappings on the windings of the 
tranHfonnoi*HHUi)plying tho mtU'.hine. 

Tape : Adhesive, Insulating, Proofed, 
Babber,and Teredo. S<so Adiiebive 
Tape, lNauiJi.TiNO 'Pape, etc. 

Taper-Loaded Cable. A buwlod sub- 
marine cable (bisigned ])artieularly 
for du])I<^x working in wlibdi the end 
lengths ar(^ witliout added indue- 
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tanoe and the loading is gradually 
increased towards the centre. 

Taper Slots. Slots in an armature core 
in which the teeth have parallel 
sides. Cf. Parallel Slots and 
Radial Slots. 

Tappet Switch. A switch actuated 
xneohanically by a tappet due to the 
movement of some moohanism. 

Tappings. Connections taken from 
intermediate points in a winding, 
such as that of a transformer or 
auto -transformer, to obtain differ- 
ent voltages, or from an armature 
winding for connection to slip- 
rings, as in a rotary converter or 
machine for connection to a 
compensator balancer. 

Target (in an “X” Ray Tube). Seo 
Anti-Oathodb. 

Target Diagram. A form of diagi-am 
used to judge of the uniformity of 
a batch of incandescent lamps 
under test by plotting candle power 
against watts as a spot for each 
lamp, the degree of uniformity 
being represented by the area 
witliin which the group of spots 
lie. 

Tasimeter. An instrument invented 
by Edison for measuring small 
differences of temperature by tho 
altoriition of pressure duo to the 
expansion of a hard rubber strip 
on tho equivalent of a carbon 
microj)hc)no. 

Taste, Galvanic. See Galvanic 
Taste. 

Tau (t), Svmbol for Trans’misaion 
Factor (tho Luiuimjus Flux) or 
Temperature. 

Taylor Connection. An arrangement 
for three- to two-phase transforma- 
tion (and vice versa), in which the 
four two-phase connections are 
taken respectively from one apox, 
the centre of the opposite branch, 
and tappings near the ends of tho 
other two branches of a delta- 
connected transformer. 

Teaser Transformer. Soo Scott 
Connection. 

leaser. Seo Monocyclic Altebna- 

TOE. 

Teaser Winding : (1) An old-fashioned 
namo for a Field Winding. (2) An 
auxiliary winding on a transformer, 
etc., fop regulation purposes. See 
Monooyclio System. 


Tee. A T-shaped Coupler for con- 
necting a length of conduit at right 
angles to a straight-through joint. 

Tee Joint. A joint in a cable, etc., 
where a branch is taken off at 
right angles without cutting the 
main cablo. 

Teeth : Detachable and Dovetail. 
See Aematuee Tbbtu, Detach- 
able Teeth and Dovetail Teeth. 

Telautograph, (l) The original form 
of the writing telegraph instrument 
of Elisha Gray, the modern com- 
mercial form of whioh is known os 
the Telewriter. Tho movement of a 
pencil in the transmitting appara- 
tus in an up and down direction 
regulates tho current in one circuit 
by cutting resisianco in and out, 
and its movement in a transverse 
direction regulates tho current in 
another circuit. Those two com- 
ponents of tho movement of the 
pencil arc ro -combined at the 
receiving instrument by means of 
two moving coil galvanometers 
which control the vortical and 
transverse moveinont of a pon, 
according to tho strengths of the 
currents in tho two circuits, thus 
reproducing the movomont of the 
transmitting ponoil. (2) Tho Korn 
apparatus for transmission of 
photographs, etc., to lographi rally 
IS also somotimos called a 
“Telautograph.** 

Telautography. The transnussion of 
images by telegraphic moans, 
particularly applied to windoss 
methods. 

Telecord. A form of mcortling ])lnnio- 
gm])li whieli oaii l)o conmHited to 
a t<*leplinne. 

Telectal. An aluminium alloy con- 
taining lithium, of high toiisilo 
fitnmgth, Huilahlo for traimmisHion 
linos. 

Telectrogiaph. A systenn of Pfeoio- 
telegrapky in which tho original is 
composed of linos on a motal base 
prepared by photographing through 
a single lino screen on a hiohrom- 
ated film. A motal stylus passes 
over this and makes contact with 
the motal base in tho parts oorro- 
spoiiding to tho dark portions of 
the picture, so that a current is 
sent over tho lino. Tho syn- 
chronously moving paper in tho 
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receiving apparatus is obeniically 
prepared^ so that a coloured mark 
is produced eleotrolytioally when* 
ever a current passes through the 
paper from the stylus to the metal 
drum on which it is mounted. 

Telectroscope. An early expori mental 
Tdevision apparatus duo to Simlocq 
( 1877 ). 

Telelunken System (of Wireless Tele- 
graphy). Tho name given to 
various successive systems dovel- 
o]^d by the principal German 
wireless telegraph company ; more 
particularly to a system employing 
a Quenclisd Spark Oap, giving a 
Singing Spark of a fairly high 
note. 

Telegraph. Any system of convoying 
mossagos by signals over a distance. 
Formerly applied to semaphore and 
other visual systems, hut now 
almost entirely to electrical systems. 
See Tblegi^hy. The term is, 
however, still used for apparatus 
of a non -electrical as well as of an 
electrical nature for conveying 
orders from a ship’s bridge to the 
engine room and other parts of tho 
vosHol and similar purposes. See 
roforonces under Tjalkoiiaph Sys- 
tem and TELEGBA.rHY. 

Telegraph Cable. A singlo or multioore 
cable for telegraph ])urposeH, laid 
und<^rground or under water. See 
Submarine Cable. 

Telegraph Circuit. The circuit over 
which signal currents are sent, in 
a toiograpli syshMu, hotweon tho 
transmitting apparatus and the 
receiving apparatus ; usually con- 
sisting of an overhead lino or cahlo 
and a mtum path through tho 
earth. Various nuitliods exist by 
nuMviis of wliK'.li mon^ lliun oim 
message can Ixi H<nit at a tiiii<» 
through a single t<dcgraph circuit. 
See Dipliox, Duplex, Multiplex, 
Cauiukr Wavi'J, Superposed 
C iROuiT, etc. 

Telegraph Instrument. The actual 
ap[)arutus used in telegraphy for 
modifying tho eurnnit so as to 
give the recpiired series of impulsos 
oomwponding to the inoHsago, or 
for enabling the signals to bo 
ol>serv<ul at tlui receiving station. 

Telegraph Line. Tim insulated portion 
of tho telegraph circuit, which con- 


nects the transmitting apparatus 
with the receiving apparatus ; 
usually applied to an overhead 
line as distinct from a cable. 

Telegraph Pole. A pole, usually of 
wood, treatitd with a preservative 
such as creosote, for tho support 
of one or more overhead telegraph 
lines. See Pole, “A” Pole, 
and “ H ” Pole 

Telegraph Receiver. An instrument 
for tho detoction, indication, or 
recording of telegraph inossagos. 
Cf. Tblbqbaph Transmitter. 

Telegraph Relay. A Jiclay used for 
detecting woak signal current im- 
pulses, and causing oorrosponding 
stronger impulses to bo sent in a 
local circuit containing tho receiv- 
ing apparatus. See Polarised 
Relay and other roforonces under 
Relay. 

Telegraph Repeater. A form of relay 
used at an intormediato point in a 
long telegraph line to detect faint 
or distorted messages and to re- 
transmit them automatically in a 
clearer form over a further section 
of tho line. Soo Repeatino 
Station and Repeater. 

Telegraph System: A.B.C. (Wheat- 
stone), Audio-Frequency, Bain’s 
Chemical, Baudot, Baudot Multi- 
plex, Bridge Duplex, Greed, Delaney 
Multiplex, Dial, Differential Duplex, 
Diplex, Double Needle, Duplex, Five- 
Needle, Four Channel Duplex, 
Hughes, Mercadier-Magunna, Mul- 
tichannel, Multiplex, Morse, Morse- 
Multiplex, Multiple Way, Multi- 
plex, Multiway, Murray, Phono- 
plex, Printing, Multiplex, Quad- 
ruplex. Simplex, Single, Current, 
Single Needle, Steljes, Subaudio- 
frequency, Supra-Acoustic, Syn- 
chronous, Telemixte, Teletype, 
Tone-Frequency, Triplex, Type- 
Printing, Voice Frequency, Wheat- 
stone Automatic, and Writing. 
A.H.C. (Wlmalstoiio) 'PELJcaRAPil 
SYS'niiM, Aunio-FitisjquKNGY Twlic- 
URAPii System, St>o also 

rof<Tonci'H un(l<‘r 'rELEcmAPiiY. 

Telegraph Transmitter. An inslru- 
mont uRod to modify tho cnrnmi 
in a tologra)ih circuit so as to givo 
tho r<iqiiin«l wirios of im]>ulsoH 
oorroHponding i.o tho iiioHHago ; 
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oonsistiag principally of a Keyt or 
other contact or contacts, opened 
and closed rapidly in aoooidanoe 
with the required signals, either 
by hand or by sr^cial mechanism. 
Cf. Teleobaph Keobiveb. 

Telegraph Wire. (1 ) A wire supported 
on insulators on poles, or other- 
wise, for the transmission of 
telegraph currents. ( 2 ) Wire of the 
quality used for this purpose, of 
iron, copper, or bronze. 

T^egraphone. An electrical appar- 
atus by means of which sound 
may be recorded and subso- 
quontly reproduced in audible form. 
In the Poulaen Telegraphonet a band 
of hard steel travels through the 
field of an electromagnet through 
the coils of which the received 
telephone current flows, and mag- 
netised patches are produced in it 
corresponding to the sound waves. 
To reproduce the message, the 
magnetised band is passed through 
a coil connected to a telephone 
receiver, when it induces (owing 
to the changes of fiux produced) 
varying currents corresponding to 
the original sound waves of the 
original message. The name has 
€dso been appropriated for an 
apparatus which automatically 
records the number of a caller at 
the called station when no answer 
is made. 

Telegraphy. The sending of messages 
by sign£^ consisting of a series of 
c\irrent impulses in a circuit 
connecting two places at some 
distance apart, or by trains of 
electric waves or otherwise, accord- 
ing to a code. Cf. Telephony. 
Telegraphy : Carrier- Wave, Earth- 
Conduction. Facsimile, High Speed, 
Line, Photo-, Picture, Radio-, 
Space, Submarine, and Wireless. 

^e OaKBIEB CtJBBENT TELE- 
GRAPHY, Eabth Conduction Tele- 
graphy, etc. See also references 
under Telegraph System. 

Telehor. An experimental Tel&dsion 
apparatus for small pictures de- 
signed by Mibaly in 1022, 
Telemeter. Although usually mean- 
ing an optioed or other instrument 
for measwing distance, this term 
is sometimes used for an instrument 
for indicating current, voltage, etc., 


at a remote point, or for an elec- 
trical apparatus for distant Heading 
of mechanical instruments. 
Telemizte System. A sysl-fun >r w<’)rk- 
ing Teletype anparat.iiM on ordinary 
telephone excniingo lim‘s. 

Telephone. An apparatus by means 
of which sound wav<*s suidi as 
those of tho human voice can be 
mode to produce variations in an 
electric curront which, when re- 
ceived in an instrurnr^nt some 
distance away, can protluce sound 
waves reproducing tho original 
sounds with sulTioiont accuracy for 
spoken words to bo clearly distin- 
guished. The original instrument 
of Reis (1869) bearing the name 
telephone was limiU‘d to the repro- 
duction of muHictil Houiuls. InUd- 
ligiblo speech was not iranumittod 
till Bell’s instrument Wiis pr<)duced 
in 1 876. See Telephone ItEOEivEB 
and Telephone Transmitter. 
Telephone : Bell, Bridging, Edison 
Lond-Speaking, Electro-adhesion, 
Electrostatic, Hot-Wire, Inter- 

communication, Radio-, Reed Type. 
Thermal, and Wireless. Beo Bell 
Telephone, BiiinaiNa Tele- 

phone, oto. 

Telephone Cable. A ca}>le eonlaining 
oonductoi's for use os ioluphone 
circuits. Such cables for undor- 
nound circuits are usually of the 
Dry- Core or Air-Space typo, with 
the two wires funning each circuit 
twisted togethor, to minimise 
capacitance and liability to inter- 
ference betwooii tlu» difforent cir- 
cuits in tho same cable. Submarine 
telephone cables arc insulaU^l with 
gutta pnreha, and in many cases 
are prc)vid<^d with Loading CoHs or 
Cordinunua Loading to minimise 
Diatortiun. Tho distance over 
which a telephone cubic is prac- 
ticable has also greatly ex- 

tended by the use of licpeatcrat and 
when used E<ir broadeust rolays, 
whore quality is important, by 
Corrector Cvrcuita. 

Telephone Cirenit. Tho oirc\iit over 
which speaking and signal currents 
are sent in a tt^lephono installation 
between the two stations in com- 
munication, usually consisting of 
two insulated conductors, as earth 
returns are now rarely employed 
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in telephony. The circuit can 
conaidt of overhead lines or under- 
ground or submarine cables. A 
largo number of such circuits can 
be included in one cable. See also 
Physioatj CrROUiT, Phantom Ciit- 
ouiT, Sldb Ciuouit, Carbibb- 
CuBRENT, Superposed Circuit, 
etc., for moth(^dH by which the 
equivalent of more than one 
circuit per pair of wires can bo 
obtained. 

Telephone Condenser. A small con- 
donsor placed in parallel with a 
tolophono receiver with the object 
of providing a by-pass to the higher 
froquonoios. 

Telephone Exchange. An establish- 
ment to which all the linos from 
the subscriber’s ax^paratus in one 
district aro connected ; and where, 
on receipt of calls, they can be 
connected to any other subsoribor’s 
line that may bo required, or 
through Junction, Toll or Trunk 
Lines to othor exchanges, where 
connection is made to the required 
Subscriber's Line, Such oonneo- 
tions are either mode by hand 
through the medium of suitable 
SioitMoards or by automatic 
apparatus put in action by signals 
mi^e by the calling subscriber. See 
refiirences under Telephone Sys- 
tems. 

Telephone Interference Factor (of a 

Pow<ir Circuit wljjwient to a Tolo- 
phoiie Line). Tlie ratio of tho 
Kquivdlant Disturbing Voltage 
th<i fund!im<ml4i.l volttvgn of tho 
circuit. 

Telephone Jack. See Jack. 

Telephone Line. Ono or more tolo- 
jihonu circuits running along a 
particular route, usually confined 
to an overlioiul lino supported on 
polos, as distinct from cai)los. 

Telephone Meter. A step by stop 
counting instrumont actuated oloo- 
tromaguctioally through a relay 
by moans of a koy, for registering 
tho number of calls carried by a 
toIephoiKi cinuiit; also callod 
Call MHpt and FivgisUr. 

Telephone Operator. Sec Telephon- 
ist. 

Telephone Pair. An iixpnission often 
used for a single pair of wires in a 
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multiple cable or othorwisi^ forming 
on<» mtitallic bdophono circuit. 

Telephone Receiver. Tho actual in- 
strument in which tho variations 
of tho current rocoivod over a 
tolophono lino aro oausttd to ropro- 
diico tho sound waves correspond- 
ing to tho words spoken into the 
Transmitter. Boo rofcr<uioes uiidor 
Kecbiver. 

Telephone Relay. An apparatus for 
producing variations in a local 
current corresponding to, but much 
more powerful than, thoso of a 
received tolophono current. See 
Brown Telephone Relay. Cf. 
Telephone Repeater. 

Telephone Repeater. An apparatus 
used at an intormediato point in a 
long tolophono lino to produce a 
current in tho further portion of 
the line having variations corre- 
sponding to, but much stronger 
tnan, those of the current rocoivod 
over the first portion of tho line. 
Tho telephone ropoaiors now' in 
use aro oliiofly of tho Thermionic 
Valve type acting as Amplijiera, 
Tho uso of such apparatus onablos 
economy in oopiior to bo obtained 
by the omploymoiit of lighter linos, 
and the induotivo Loading whioh 
would othorwiso bo neoossary to 
ho reduced or to be dispensed with. 

Telephone Switchboard. A switch- 
board at a tolophono oxcliango, or 
at an installation whuru a number 
of lines arc dealt with, provided 
with tho necessary apparatus and 
connections for ro(?eiving incoming 
calls from subscribors’ linos, other 
exchanges, oto., and making con- 
nections with tho requirtui linos. 

Telephone Switching. The wholo 
subject of inturcunnoction of 
tolophono oirouiis and telephone 
oxohango working. 

Telephone System : Antomatio, Auto- 
manual, Central Battery, Common 
Battery, Local Battery, Machine 
Switching, Magneto, Manual, 
Semi-Automatic, and Straightfor- 
ward Junction. Bn<‘ Automatio 
Telephone System, Automanual 
Telephone System, <‘t.c. 

Telephone Terminal- Rindino 

I’OST. 

Telephone Traffic Unit. Trajtfio 
Unit. 
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Telephone Transformer, See Oxtcput 

Tbansfobmeb. 

Telephone Transmitter. The actual 
instrument whereby the sound 
waves of the words spoken are 
caused to produce mediations of 
the current sent over the line 
which cause the Receiver to re- 

§ reduce the original sounds. See 
CiOBOPHOKE and references under 
Tbansmittsb. 

Telephonic Repeater. See Telephone 
Repeatee. 

T^ephonist Release. A system re- 
quiring the intervention of a tele- 
phonist (operator) to clear the 
tines. Cf. Calling Paety Release. 
Telephonograph. An instrument for 
recording messages received by 
telephone on a phono^aph. 
Telephonometry. Practical quanti- 
tative testing and measurement 
relating to telephone circuits and 
apparatus. 

Telej^ony. The reproduction at a 
distant point of spoken words or 
other sounds by electrical or other 
means, with or without a con- 
noting wire. Of. Telbqeaphy. 
Telephony: Bi-Band, Line, Optical, 
Quiescent Carrier, Radio-Side Band, 
Single Side Band, Space, Sub- 
marine, Suppressed Carrier Wave, 
Two-Band, Wave, and Wireless. 
See Bi-Band Telephony, Line 
Telephony, etc. 

Telephote. A namo applied many 
years ago to proposed Television 
apparatus (see also Pheeope), and 
later applied to a particular form 
(duo to Dauvillier) employing an 
exploring beam actuated by vibrat- 
ing mirrors controlled by tuning 
forks in the transmitter and a form 
of Cathode Ray Oscillograph as tho 
receiver. Soo also Radiophote. 
Telephotophone. Soe Photo phone. 
Teleprinter. A siinplidod form of 
start-stop printing telegraph instm- 
ment with a typewriter keyboard 
for transmission, and a motor- 
driven tape printing recoivor; 
suitable for working on telephone 
lines now largely used in the 
British Post Office Telegraphs. 
Teleprinter, Ultra-aooustic. See 
Ultea-acottstio Telepeintke. 
Telescope (Electric). The name given 
to an early experimental television 


apparatus (due to Nipkow, 1884), 
in which the object was scanned by 
a beam controlled by a rotating 
disc perforated with a spirally 
arranged series of holes and depend- 
ing upon tho deflection of light by 
a Nionol prism in a magnetic field 
for the action of tho receiving 
apparatus. 

Telescope, Electron. St'o Electeon 
Telescope. 

Telestereograph. A namo sometimes 
given to the Bclin System of Photo- 
telegraphy, 

Teleihermometer. An apparatus for 
indicating or recording tempera- 
tures in an instrunumt at a con- 
siderable distance a way. Soo 
Theemometbe (Electric). 

Teletype. A Type Printing Telegraph 
instrument for a single coniluctor 
system similar to tho Baudot 
system, but using a keyboard 
transrnittU'r, and for a typ<^ of 
Start- Stop Printer. 

Teletypewriter. S<.«^ Teleprinter. 

Television. The reproduction of visi- 
ble images of moving objects at a 
distant sUition by elo<5trical moans. 
Apparatus for tins purpose is at 
proH(»nt in a more or loss exisM'i- 
montal stage. In an <ilomentary 
form of the transmitting iq)paratus 
a beam of light, moving rapidly in 
two dimensions, is mado to “scan” 
tho object, and Uu< variation in 
light reflecUid causes variations in 
the curnmt through photo-eb'ctrie 
cells. Thes(i variations of (uirrent, 
suitably amplified, moilulate tiio 
waves sent out and in tho rowuving 
apparatus, e.ontn>l the stmngLli 
of a syuchronoiisly moving Ix^am 
of light so that a similar image is 
prodiKxnl upon a s<*n‘en. See also 
Television 'rRANSMiTTiou, Telk- 
visioN Receiver, (Iatiiode Kav 
Television, Ioonoscjdpe, Scan- 
ning, (‘to., and nd'enuUM's below. 
Television : Cathode Ray, High 
Definition, Line, Low Definition, 
Multi-channel, and Wireless. Se<> 
Cathode Kay Television, Ilioii 
Dekinition Television, <‘te. 
Television Receiver. An apparatus 
for rejjroducing visual images by 
television. In small scdmui high 
definition ap])aratus, usually ('iii- 
ployiiig tho cathode ray sysUim. 
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Other niothoda employ a moving 
beam of light controlled in inton - 
eity by a Light Relay and in 
pouition by moving slots, lenses, 
or mirrors. 

Television Transmitter. Tho whole 
oquipmonl for transmitting wimlosH 
signals for television usually oin- 
ploying very short wavelengths. 

T^evisor. A name giv(ni to an t»arly 
class of TelemftioYh a))paratus. 

Telewriter. See Tblautooraph. 

Telex. A voico-frequoncy Tolonrinter 
systein, used in the British Post 
Ollice for special subscribem in 
connection with tho tolophone. 

Telpherage. The conveyance of 
goods, etc., by vehicles suspended 
from small wheeled trucks running 
on a single overhead rail or rope- 
way and propelled by an elec trio 
locomotive truck of similar nature, 
taking current either from contacts 
at each end of the train making 
contact with sections of tho live 
supporting cable at opposite polar- 
ity, or from an independent contact 
lino ; and cither with or without 
a driver on the train. 

Temperature, Critical atid Neutral. 
See CumoAL TiCMPKiiATunifi and 
NliUTRAIi TKMPItJHATUUifl. 

Temperature GoetQloient (of Resist- 
ance)* Tlio proportional change of 
resistance of a conductor for 1° 
change of tomperaturo. This quan- 
tity may he positive, as in most 
metals, or negative, as in carbon, 
ami is not constant at different 
tomporaturos, except approxi- 
mahdy in sonio cases of pure metals. 

Temperature Radiation. Kmliation of 
orujrgy from a body duo to the 
fact that it is at a higher tem- 
js^raturo than the surrounding 
modium. (If. LuMiNicsoKNaic, oto. 

Temperature Rise. In Uisting dynamo 
oh^ctrie maoliim^ry, transformers, 
etc., the rat<Ml out]mt is usually 
det(‘rmined hy that which tho 
apparatus can deal with without 
itM temperature rise exceeding a 
certain sp(u‘.iii<Hl amount after a 
specifKHL period. 

Temperature Rise, Specific. Soo 

fllMiKUiriC TKMl'KIlATlTItlC KiSIC. 

Temperature Switch. A switch, in a 
control circuit, otc., actuated 
through Ihermoslals by changes of 


temperature. Such apparatus can 
be used to shut down overloaded 
machines, etc., automatically, or 
to start up spare plant on tho load 
rising. 

Tension. An expression often used 
for Difference of Potential Electro- 
motive Forces Voltage^ or Pressure, 

Tension : Extra High, High, and 
Low. Soe Extra High Tension, 
High Tension, etc. 

Tension Insulator. Soo Strain 
Insulator. 

Tension Joint. A joint between con- 
ductors in an overloatl lino, etc., 
designed to tako mechanical ten- 
sion, os woll os to tmnsmit tho full 
current. Cf. Non-Tension Joint. 

Teredo Tape. A sheathing of brass 
tape placed ovor tho core of a 
suomarino cable as a protection 
against damage to tho insulation 
by a small submarine animal 
called the “Teredo,” which is apt 
to bore minute holes in the 
gutta-percha. 

Terminal. Fittings attached to the 
electrodes, or the opposite ends of 
the windings, etc., of electrical 
apparatus, installations, etc., for 
the reception of connections to 
other parts of the circuit. 

Terminal(s): Bottom Loop, Condenser 
Type, Consumer’s, Earthed, and 
Test. Soo Bottom Loop Tbr- 
MiNAiiS, Condenser Type Ter- 
minals, otc. 

Terminal Bar (of an Accumulator). 
A bar tt> which all the lugs of the 
plates of ono polarity arc atibachud. 

Terminal Block or Board. A small 
block or board attached to a 
machine or apparatus, upon which 
tho terminals are mounted. 

Terminal Box. A box containing a 
Terminal lilock or Hoard. 

Terminal Impedance. Th(i impod- 
anco of th(» apparatus, circuits, (»tc., 
at tho Bonding or r<i(!oivirig <uid of 
a toliqihono lino, aw clisLinct from 
tho imptdauco of th<i lino. 

Terminal Insulator, (l) An insulator 
upon which a terminal is moimhid 
to insulate it from tho caH«» of a 
piece of apparat us such os a high 
tension transformer. (2) An insu- 
lator at the <md of an overhead 
lino whicli bakos tho pull of the 
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wire as woll os insiilating it. See 
TBaMUTAL Pole. 

Terminal Limit Switch. A Limit 
Switch on an oleotrio lift which 
stops the oar at or near a terminal 
landing. See also Final Limit 
Switch. 

Terminal Noise. Any disturbing 
Noise in a telephone receiver due 
to causes at the sending and reoeiv- 
ing ends, e.g. room noises. Side 
Tone, etc. Cf. Line Noise. 

TerminiQ Pole. A pole at the end 
of an overhead line, specially 
strengthened to take the pull of 
the wires. 

Terminal Screw. See Binding Screw. 

Terminal Switch. See Limit Switou. 

Terminal Voltage. The actual dlfier- 
enoo of potential at the terminals 
of a ma^ne, apparatus, or instal- 
lation, after the effect of the volt- 
age drop, etc., has been allowed for. 

Terrella. A sphere of natural lode- 
Btone (from about 1 to 4 inches 
diameter) used, particularly in the 
seventeenth and eighteenth cen- 
turies, by Gilbert and others, as 
a reduced model of tho earth to 
study the distribution of Terrestrial 
Magnetism. (Also called Mioroge.) 

Terrestrial Magnetism. The magnetic 
field due to the fact that the earth 
acts as a complete permanent 
magnet, with poles in the neigh- 
bourhood of, but not exactly at, 
its geographical North and South 
Poles ; causing tho directive power 
of the Compass. See Inclination, 
Declination, Hobizontaij Com- 
ponent, Vertical Component, 
Diurnal, Annual and Secular 
Variation, Magnetic Maps, Iso- 
clinic, Aclinic, Isogonic, and 
Agonic Lines, etc. 

Tertiary Winding. A winding in a 
transformer additional to the 
Drimary and secondary windings 
for any purpose, e.g. to prevent 
excessive third harmonics and to 
stabiliso the neutral potential, to 
provide on auxiliary supply at 
another voltage or to make con- 
nection with a powoT-factor coin- 
ponsating apparatus. 

Teida Coil or Tesla Transformer. A 
transformer for high frequency 
currents without an iron core and 
with the windings immersed in oil ; 


usually arranged so that the 
windings form parts f>f oscillating 
circuits. 

Tesla Current. A tuniL iLsnd in 
Diathermy for a coiuparaiivoly 
liotwy high frec|u<‘iu'.y current at 
a high voltage. Cf. Oudin Current 
and D’AitsoNVAL Cuuui<3nt. 

Test : Air-Calorimeter, Allen’s, Bla- 
vier’s. Conductivity, Drop, Engaged, 
Fall of Potential, Flash-Over, Heat- 
ing, High Voltage, Hopkinson, 
Ikeda, Insulation, Life, Loop, 
Murray’s, Overlap. Ratio, Short 
Circuit, Spark-Over, iind Varley’s. 
See Air-CIaiiORimeter Test, 
Allen’s Test, ftc.. 

Test Board, (ij A board arranged 
with Hiiitablo instruinents, switch- 
gear, and coiiiK'Ctions so that 
apparatus may be n'tadily con- 
nected thorobo ft)r tf^sting purposes. 
(2) A board containing terminals 
or jacks to which coniiocbions are 
brought from instninientH, circuits, 
etc., for convenience in testing. 

Test Box. An enolosod form of Test 
Board, 

Test Buzzer. See Buzzer. 

Test Jack. A Jack for making con- 
nections for routine t<>lephone 
testing. 

Test Shield. A nioinl sheath over the 
main insulation of a cable, in- 
sulated from tho proteotivo shoath- 
ing, if any. Cf. Earth Shield. 

Test Surface (in Photometry). A sur- 
face illuminated by the source 
under tost. 

Test Terminals. Terminals connooted 
to suitable points in oirouits or 
apparatus and mounted on oon- 
veiiiont tost-bonrds, etc., for ready 
oonnectiou of testing apparatus. 

Tester ; Cell, Hysteresis, Insolation, 
and Magnetic, tioo Cell-Tester, 
Hysteresis Tester, etc. 

Testing : Insulation, Joint, and Mag- 
netic. Seo Insulation Testing, 
Joint Testing, etc. 

Testing Bu^. See Busn. 

Testing Set. A st^lf-oontained com- 
pactly arranged oolleotion of all 
the nocessary apparatus required 
to make a particular test, suoh as 
that of Insulation, See Megger. 

Testing Transformer. A transformer 
for providing a high potential for 
testing purposes. 
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Testing Wire (in Tolophony). Stio 
“S” VViuB. 

Tetrasdon. A fish found in tlio South 
Alhintio cnpiihlo <d' ^ivin^ oloutric 
tliseh^u•‘^<^^ pliyMioIopriciilly. 

Tetrode. Soo Foub Eleotbodu 
Valve. 

Tetrode Multiplex. Soo Morse Multi- 
plex System. 

Thalofide dell. A PhotoeUotric Cell 
in which tho aotivo material is 
thallium sulphido in a vacuum. 
Used in Sound Film and Telfi- 
vision apparatus, and particularly 
sensitive to infra-red rays. 

Theatre Main. A special Main pro- 
vidod to form an alternative source 
of supply to theatres in cose of a 
failure of supply through tho 
ordinary mains of the district. 
Often arranged with an automatic 
switch, so that onnneotion is made 
to it immediately the ordinary 
supply fails, or vice versa. 

Theatrophone. A sysU'in similar to 
that tloHcrilHKl utuh'r Electrophone. 

Theraphy: Aotino-, Electro-, Infra- 
Red, Physio-, Radiant Heat, Radio-, 
Short Wave, Sinusoidal, and Ultra- 
Violet. S('0 Actino-Tuerapy, 
Elkotrotiierapy, etc. 

Thereminvoz. Bus Etiiebofhokb. 

Thermal Agitation Voltage. An 
irmgular succession of iniuuto 
voltage impulses in a conductor 
duo to intcu’val of frxio (dootrons 
iKjtwoon th(»ir collisions, |)rt)du<ung 
a perco])tiblo background noise in 
wiroNiss rocoivoi*s with very liigh 
amplification. 

Therxnal Ammeter. See Hot Wiru 

Instruments. 

Thermal Cirenit-Breaker. A circuit - 
breaker arranged to be released 
and to open the circuit by tho 
melting of a fuse, or by tho expan- 
sion of a metal piece due to boating 
by an oximws ourront. 

Thermal Conductivity. The reciprocal 
of Thermal liesistivity. 

Thermal Cross. An arrangement for 
measuring small alternating cur- 
rents, oonsistiug of a cross formed 
by wires of two dissimilar metals 
ooiinootcd at the centre. The 
current passes through two dis- 
similar branches, heating the juno- 
tion and producing a unidirectional 
thermoelootrio o.m.f. which de- 


flects a galvanomoter connected to 
the other two branches or corners 
of tho squani. 

Thermal Cut-Out. A thermal Circuit- 
Breaker of small sizis or an ordinary 
Fuse. 

Thermal Detector. A d<decior of 
electrical (kseillations depending 
upon tlieir heating effect, e.g. tho 
Barretter. 

Thermal Flasher. A Flasher in which 
tho circuit remains clos<‘d when tho 
apparatus nunains culd, but is 
opemed t).s soon as HiilliuLont (3xpan- 
Rion of parts thon*of is caused by 
tho heating offt^ob of the current. 
The circuit closes afttu* oooling, and 
so on. 

Thermal Instruments. Measuring 
iiistrumonts depending on tho boat- 
ing effect of tho current. ; including 
Thermo- Couple Xthstruine7U8 and 
ISot Wire Instrwmetits. 

Thermal Limit (of Output). The 
maximum output wliioh a moohine 
can doal with without exceeding 
spooifiod limits of temperature rise ; 
higher in some coses than the 
Sparking Litnit. 

Thermal Ohm. An c^xpression used 
by some writc^rs for a unit of rosist- 
anco to tho flow of Iwuit through a 
piece of matetrial, lK)ing that which 
allows a flow of lioai at tho rat© of 
one watt botwtum opposite faces 
of a contimetre cube of the material 
whon tho differt^nce of tomporaiuro 
is 1°C. 

Thermal Receiver. A Udephone 
receiver in which tho sound waves 
are reproduced either by the move- 
ments of tho diaphragm, conbrolled 
by tho variations of ux))anHion of a 
wire heated by the iolepbono cur- 
rent, or by direct expansion and 
oontraoiion of the air, du» to tho 
heating and oouling of tho air, 
ontiiely without a diaphragm. Also 
called Hot Wire Tcleplwne. 

Thermal Relay. See ’^rHEitj^o-RELAY. 
Thermal Resistance. The nmistanco 
offered by a body to tho How of 
heat through it. Most conveniently 
ineaHured in relation to the cooling 
of olootrical apparatus by thc» drop 
in degre(3s C. per wait transmittod 
Xmr unit un^a. 

Thermal Resistivity. Thermal liesist- 
ance ijur unit luiigth of unit area. 



DICTIONABY OF ELECTRICAL TERMS 


[The 


The] 

Thermal Station. A QeneraHng Sta- 
Hon in whioh the plant is driven 
by steam or internal combustion 
engines. 

Thermal Storage Heating. A system of 
electric heating in which hot water, 
heated electrically at times of 
light load in boilers having con- 
siderable heat oapskoity, is circu- 
lated in ordinary pipes and radia- 
tors. 

Thermal Telephone. See Thurmal 
RaoaivBn. 

Thermal Time Constant. See Tms 

Constant. 

Thermantostat. An automatic heat- 
regulator in which the same sot of 
resistors serve os thermometer 
resistance and heating elements, 
controlled by variation of the 
phase of an alternating current by 
a Thyratront the grid voltage of 
whioh is controlled by a light- 
sensitive cell receiving the beam 
from a bridge galvanometer. 

Thermel. A name given to an electric 
thermometer of the thermo-elootric 
type. 

Thermiomo Amplifier. A Thermionic 
Valve used as an Amplifier or 
magnifier of the scale of the modu- 
lations of a telephone current, or 
trains of oscillations in wireless 
telegraphy or telephony, by taking 
advantage of the fact that, under 
suitable conditions, small varia- 
tions of o.m.f. applied between 
the Cathode and the Grid produce 
large variations in the current in 
the Anode (or Plate) Circuit. Several 
such valves may be used in cascade, 
i.e. with the Plate Circuit of one 
coupled, inductively or other- 
wise, to the Grid Circuit of the 
next, so that several successive 
stages of amplification are pro- 
duced. Such apparatus is exten- 
sively used in wireless telegraphy 
and telephony, as well as in 
Repeating Statione on long distance 
telephone lines. 

Thermionio Current. The current car- 
ried by electrons or ions through a 
Thermionio Valve. 

Thermionic Detector. A Thermionio 
FoZve used as a Detector of elec- 
trical oscillations in wireless tele- 
graphy and telephony, either in 
its original two -electrode form (see 


OboilIiATION Valve), acting simply 
as a Rectifier in series with the 
receiving telephone, and thus 
enabling the oscillations to affect 
the diaphragm, or in its later and 
more usual throe -electrode form, 
by the Anode Bend or by the 
Cumulative (grid leak) methods of 
Rectification. 

Thermionic Emission. The emission 
of a stream of negative electrons 
or ions from a heatod cathode in 
a vacuum tubo. See Thishmionio 
Valve. 

Thermionic Generator. Soo Tubb- 

MIONIO OSOILLATOB. 

Thermionic Magnifier. An apparatus 
for increasing the strength of 
signals received ovor submarine 
cables in which the moving coil 
oarrios a second winding in whioh 
minute o.m.f.’s are induced and 
act on the grid of a thermionio 
aniplifior valve. In another form, 
movement of a vane attached to 
a moving coil varies the capacit- 
ance coupling to the grid of two 
thermionic valv(^H and thus affects 
thoir oubjiut. 

Thermionic Oscillator. A Thermionio 
Valve, used as a generator of 
Continuous Oevillatio'ns, l>y suitable 
coupling ef thn grid circuit to the 
tuned Plate Circuit. 

Thermionic Beotifler. A Thermionio 
Valve used as a Rectifier. 

Thermionio Belay. A Thonnionio 
Volvo used to peiform tho function 
of a Relay. 

Thermionic Tube. Soo Thebmioniq 
Valve. 

Thermionic Valve. A Discharge Tube 
with a Cathode fonin^d by a heah)d 
filament, usually of tungshm, with 
or without the aildition of other 
nmh'rial or indepondoiit ly h<^ate<l, 
and a sheet inotal .‘Xnode, ealh^d 
thci Plate, ujion which a stiv'iuu 
of n<»gativo olectrons is pro- 
jeetod from the hot (‘-athodo 
when a suffieiont continuouH o.m.f. 
is a])plied across tlni tubo. hi 
its original form with two el<‘c- 
trodes, such a tube can Ix’i om- 
j)loyod as a rectifier, ami cou- 
Roquontly as a d<‘t('etor. See 
Oscillation Vauvk. In most cas(»s 
a tliird or Control Blectrode, in 
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the form of a Qrid or not of wire, 
is employed as a soreen between 
the filament and the plate. Varia- 
tions in the potential of this grid 
have a controlling effect upon the 
stream of electrons between the 
filament and the plate, i.e. upon 
the current through the tube of 
such a charactor that, within a 
certain range, a small chango in 
the grid voltage produces a large 
change in the plate current. 

Such tubes can bo employed, not 
only as Detectors but also as 
Amplifiers and as Oscillators, and 
since thoir introduction, have rovo- ^ 
lutionisod all the methods of wire- 
less telegraphy, and more par- 
ticularly of Wireless Telephony. 

See Thermionic Amplifier, Thrjr- 
MiONio Detector, Thermionic 
Oscillator, Diode, Triodb, Re- 
troaction, etc., and roforonoos 
under Valve. 

Thermionic Voltmeter. An instru- 
ment for measuring small voltages, 
by observing the chango in anode 
current produced in a Thermionic 
Valve, when applied between the 
cathode and the Grid. 

Thermionic Wattmeter. An appara- 
tus f<jr inooHuring power in a circuit, 
in the simplest form of which tho 
sum of and the diff(^ronco botw<ion 
tho potential drops across a ro- 
sistanco in tho main circuit, and 
a portion of a shunt across it, arc 
applied to tho grid of two thermi- 
onic valv<»H, HO connootiod that the 
pow<jr in tho main circuit is pro- 
portional to differenco l)<d.w<»on 
thoir anode enrronts, which is 
rojid on a dilTonuitial galvano- 
iiK'hir. 

Thermions. Ions emitted by tho 
lioato<l catliodo of a Thermionic 
Valve tuhn. 

Thermo-Ammeter. An aniinnt.or on 
th<' saiiiM princii])^) as tho Diidell 
Thermo- (Jalvanoineter. 

Thermo-Chemical Generator. An 
a})paratuH for producing an e.ni.f. 
from cluiinioal actions at a high 
tomporat uns o.g. for oht>aiiiing 
electrical energy dimctly from 
coal ; existing at pmsent (»iily in 
ox(H«riinental forins. 

Thermo-Converter. A Heir-csmtaiin'd 

eiunbinatien of Isiatiiig n^sistanoei 
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and thermo-couple enabling an 
ortiinary multi-voltmeter to be 
iwed as a thermo-couple instru- 
ment for high frequency purposes. 

Thermo-Couple. Sec Thermo-Eleo- 
TRic Couple. 

Thermo-Couple Instruments. Instru- 
ments deptmding tui tho hciating of 
a thermo-coui>l(t by the current to 
bo measured, o.g. Thermn~Oalvano~ 
meter. Thermo- Ammeter, etc. 

Thermo-Couple Thermometer and 
Pyrometer. Siui Thermo-Elbgtrio 
Thermometer and Pyrometer. 

Thermo-Detector. See TuEitMAXi 
Detector. 

Thermo-Electric Couple. A pair of 
metals forming a Thermo-Electric 
Jimetion. 

Thermo-Electric Current. A current 
caused to fiow in a circuit by an 
o.m.f. produced by a difference of 
temperature between a junction of 
two dissimilar metals forming part 
of tlio circuit, and othor jiarts of 
the circuit. Soo Seebegk Effect. 
Thermo-Electric Effect. Tho e.m.f. 
arising from the heating of dis- 
similar metals. (Also called Seeheck 
E^ect.) 

Thermo-Bleotrio Element. One of 
thu two pieces of different 
metals forming a T her nw- Electric 
Junction, 

Thermo-Eleotrlo Generator. An 

apparatus for generating electric 
currents by heating tho junctions 
of dissimilar metals . See THicRMt)- 
PILB. 

Thermo-Electrio Height. Bi^o Thermo- 
Bleotrio i*OWER. 

Thermo-Electric Inversion. The 
reversal of the dirt'ctioii of a 
thermo -electric current between a 
particular pair of m(»talH above 
tho t<«ni)oratun» known as tho 
Neutral Temperature for the two 
mi^tals in quest-ion. 

Thermo-Electric Junotion. A eon tac t 
surface between two di lie rout 
metals forming part of an ol<»ctric 
circuit, which, when maintained at 
a differont t.mnperatmt' from the 
contacts of the othor ends of the 
pieces in question (with each other 
or with <ithcr parts of inati^rials 
completing tlie e.iromt), will itrodiKH) 
an e.tii.r. whieli ean eauso a eur- 
rent to flow in tho circuit deriving 
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its energy from the source of heat 
maintaimng the diSerenoe of tem- 
perature. 

Thermo-Eleotrio Line. A curve 
(usually a straight line) showing 
the e.m.f. produced between a 
particular metal and a standard 
metal, such as lead, when a junc- 
tion composed of the two is heated 
to the temperatures against which 
it is plotted, while the other 
junction is maintained at 0 ^ C. 

Thenno-Electrio Pile. See Thbbmo- 

FILB. 

Thermo-Eleotrio Power. The electro- 
motive force per degree (C.) pro- 
duced by heating a tiiermo- 
electrio junction between a par- 
ticular metal and the standard 
metal lead. Sometimes called 
Ther)no~ Electric Height. 

Thermo-Eleotrio Pyrometer. A 
Thertno- Electric Thermometer for 
high temperatures. 

Thermo-Eleotrio Series. A table of 
metals arranged according to their 
Thermo-Electric Power, 

Thermo-Eleotrio Thermometer. An 
instrument for measuring high tem- 
peratures by observing, with a 
galvanometer or otherwise, the 
o.m.f. produced in a Thermo- 
Electric Junction heated to that 
temperature, while the correspond- 
ing reverse junction is kept at a 
known low temperature. The 
metals used are often platinum 
and an alloy of platinum and 
rhodium. 

Thermo-Electricity. The phenomena 
of thermo-electric currents and the 
difierenotis of potential producing 
them. See Seebeok Effect, Pel- 
TiEB Effeot, Thomson Effect, 
Thermo -Eleotbig Inversion, 
Neutbal Tempebatube, etc. 
Thermo-Eleotromotive Foroe. An 
o.m.f. duo to th(i heating of a 
junction of dissimilar metals. 
Thermo-Ezpansion lustnimeixts. See 
Hot Wibe Instruments. 

Thermo-Galvanometer. A sensitive 
instrument for the measurement of 
small alternating or direct cur- 
rents, used particularly in wireless 
telegraph testing, 'j^e current 
to be measured passes through a 
short fine wire oi high resistance, 
in whioh it produces an appreciable 


heating eSuot. Hanging imme- 
diately over this heater is a thermo - 
junction, attached to and in the 
circuit of the moving coil of a 
delicate galvanometer, wliioh is 
deflected by the thermo-electric 
current produced. 

Thermo-Generator. Soo Thermopile. 
Thermo-Jnnetion. S<‘o Thkrmo- 
Eleotbio Junction. 
Thermo-Stagnetio Generator. An 
apparatus in which currents arc 
induced by changes in inagnetio 
induction produced by the alter- 
nate luxating and cooling of a 
uiagnob. Existing at present only 
in experimental form. 

Thermometer (Electric). An iustru- 
inent for mesisuring t<Rnperaturos 
by olootrioal moans, such as by the 
alteration of ro.sistanoo of a wire 
of platinum or other material, or 
by the e.m.f. produced in a 
thormo-(’nupl('i. S(m> Kesistanck 
Thermometer, T ii ermo- Euectric 
Thermometer, Callender Ke- 

OOBDING BRmaE, etc. 

Thermometer, Resistanoe. vSeo Kesir- 

TANOB ThEBMOMKTER. 

Thermophone. Soo Tiiermal Tele- 
phone. 

Thermopile. An a))paratus for 
obtaining eh^otrioal energy direct 
from heat ; consisting of a number 
of thormo-oJectric junctions in 
series, arranged flo that their 
alternate ends cun bi^ kept hot and 
cold respectively. Such an appara- 
tus deter ioratK'H somewhat with 
prolonged use and is not cimployed 
on a commereial scab', alihuugli 
it is of use for experimental pur- 
poses, for radiation rneasuroments, 
etc. 

Thermo-Relay. An aiiparal.us in 
whioh the movement, of the beam 
from a delicate rofleeting galvano- 
moU>r falling upon a pair of opposed 
thermo -junctions upsets th<i bal- 
ane<i of th<i heating effect on tluun 
resulting in an e.m.f. sullioiont to 
produce, in a second galvariomoUir, 
a deflection much greater than in 
the first. 

Thermostat. An apparatus for main- 
taining constancy of toxnperat.ure, 
e.g. an electrical thermometer in 
which the indic;ating instrument 
is fitted with contacts whioh 
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control tho boat oupply through 
suitable relays, etc. Thorn are 
also numerous forms of ntni- 
electrioal thermostat. 

Thermostatic Control. The actua- 
tion of switchgear, etc., in accord- 
ance with temperature conditions 
through tho mt^dium of a Thermo- 
8tat, e.g. an arrangement for 
opening a circuit-breaker when 
the oil teinporaturo of a trans- 
former exceeds a certain limit, 
or when a hot bearing occurs, 
or for automatic control of hoating 
apparatus to maintain constant 
tnmporature. 

Thermo-Voltmeter. A voltm<(ter for 
alternating current on thi‘ same 
principle as the thormo -galvano- 
meter, but with tho thermo-couple 
separate from tho moving system. 

Thimble, Sweatmg. See SwsiATiisro 
TuiMBIiE. 

Third Class Conductor. Parts of cir- 
cuits possessing Negatwe Resistance 
are sonietimos spoken of ao third- 
class conductors. 

Third Harmonic. An expression now 
commonly used for a superposed 
sine wave of three times the 
fundamental frequency, but for- 
merly used for the narmonio of 
four times tho fundamental fre- 
quency, tho fundamental itself 
not being counted as tho first 
harmonic. See Tbiflu FBBQnuNOY 
Habmonio. 

Third Rail. An insulated rail provided 
in some olootric railways, in addi- 
tion to the two running rails, to 
servo os a Oond/uctor Rail from 
which curremt is collooted by thu 
trains. Unless another oonduotor 
rail, or Fourth RaUf is provided, 
the return path is afforded by the 
track rails, which are officiontlv 
Bonded for tho purpose. Such 
conductor rails are not usually 
employed for pressures abov«» 600 
or 700 volts, unless specially pro- 
toct(»d. Soo Contact Kail, T’op 
Contact Kail, Sidic Contact 
KA iii, Undbr Contact Raui, etc. 

Third Bail Ixisulator. Conduutok 

RATIj iNHULATOn. 

Third Rail System. Conouotoii 

ItAIIi Syhtwm. 

Third Wire (in telephony). Rim S ” 
WlRB. 


Thomas Transmission. A system of 
Petrol Electric Transmission in 
which the power at the higher 
speed ratios (lower “speeds**) is 
transmitted, partly olootrically and 
partly moohanically. 

Thompson Permeameter. A form of 
Traelion Permeameter designed by 
Silvanus P. Thompson. 

Thomson Arrival Curve. See Abbival 
CUBV fl. 

Thomson Balance, Bridge, Compass, 
etc. See Kblvin Oalanob, 
Bbidoe, etc. 

Thomson Efieot. The production of 
an o.m.f. botweou portions of the 
same metal in a oirouit at different 
temperatures, or, conversely, th<» 
evolution or abstraction of heat 
when a current flows from one 
portion of tho same metal to 
another at a different temperature. 
Cf. TUBltMO-ELiaOTBIOITy. 

Thomson-Houston Arc Lighter. See 

Abo LianTEB. 

Thomson Meter. A type of integrating 
motor meter due to Elihu Thomson 
for alternating or direct current 
witli no iron in its magnetic 
circuit. A serioB coil provides the 
field, in whicli rotates a fine wire 
armature with a commutator in 
tho voltage oirouit. The retarding 
torque is provided by an oddy- 
curront brake. 

Thoxnson-Varley Coils or Slide. A 
form of variable resistance con- 
siderably used in tho earlier days 
of oable testing, etc., oonsisting of 
a largo number of msistanoo coils 
connected between tho adjnoont 
contacts of two dial switobos. Ono 
of these oarriod two paralh^l contact 
arms, making contact with two 
adjacent fixed contacts rospooti voly , 
and oennectod across tlio whole 
njHistanco oontainnd in the other 
box. This Hooond rheostat is equal 
in value to one of tlio equal steps 
of tho first, ami its coils am spoken 
of as Vernier CoilSy and form a 
fino adjustment after a rough 
adjustment htU4 been arrived at 
by tho first dial switch. 

Thoriated Filament. An early form 
nf filattKuil for a />uU Emitter Valve 
into wlii<ili tlioriTiin was incorpor- 
ahwl (luring iiuuiufiicitiire. C!f. 
0X11)14 OOATKI) I^hUAMKNT. 
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Thousands Selector (in Automatic 
Telephony). A Selector responding 
to the impulses representing the 
first digit of a four-figure number 
dialled in a call, the function of 
which is to make ooimeotion, at 
the called exchange, between a 
Junction Line, selected by the 
Junction Selector at the calling ex- 
ohamge, and an appropriate Hun- 
dreds Selector. 

Thread, Electrical Screw. The 
special screw thread used for 
screwed steel conduit. 

Thread Recorder. A form of Graphic 
or recording instrument is caused 
to mark the chart at intervals 
through an impregnated thread 
(similar to a typewriter ribbon) by 
momontary pressure on to it. 
Threaded-in winding. A winding in 
closed or nearly closed slots in 
which the conductors are threaded 
in from the ends of the slots singly, 
each turn sometimes taking the 
place of one of a collection of 
temporary rods or “pins,** em- 
ployed to keep the conductors in 
place. Also called Pin Wielding, 

Threading. A method of installing 
Interior Conduit Wiring in which 
the separate sections of the conduit 
tube arc threaded over the wires 
that they are to contain before they 
are put in place, instead of the com- 
plete conduit being erected first and 
the wires drawn in afterwards. 

Three-Core Cable. A cable with throe 
separately insulated conductors 
not arranged concentrically ; uwetl 
in preference to a Triple Concentric 
cable for three-phase circuits, on 
account of the unequal reactive 
efieots between tho rospectivo cores 
in the latter. 

Three-Electrode Valve. S<ie Tkiode. 
Three-in-One Valve. A Thermionic 
Value with additional grids ar- 
ranged so that it can be used 
simultaneously as a detector, high 
frequency anmlifier and low fre- 
quency ampliner. 

Three-Part Commutator. An obsoloio 
form of commutator, used on small 
machines, consisting of three seg- 
ments, formed by dividing a metal 
tube into throe parts, each sopa- 
rately mounted on an insulating 
cylinder. 


Three-Phase. Pertaining to an alter- 
nating current system where the 
circuit is divi^d into three 
branches or“ Phases,** the currents 
in which are displaced one from 
another in phase by 120®. bee 
Stab Conmection and Mesh 
Connection. 

Three-Phase Alternator. An alter- 
nator provided with three syin- 
metrioally arranged armature cir- 
cuits in which e.m.f.*s. are 
induced differing in uhuHu by 
120®, i.o. producing T/irce- Phase 
Currents . 

Three-Phase Commutator Motor. See 

Polyphase Commutatob Motob. 
Three-Phase Currents. Alternating 
currents flowing in the three 
branches of a Throe -Phase System 
and displaced in phase from one 
another by 120®, thus reaching 
their maxima at dilfoi'ent times 
in regular rotation. 

Three-Phase Four-Wire System. A 
system of distribution of ihroo- 
phoso currents in which the 
generating plant is star coniu^ctod, 
and a fourth, or neutral, wire is 
oouneotiKi to iho star point and 
taken throughout tho sysUun. 
Three-Phase Generator. Three- 
Phase Alternator. 

Three-Phase Locomotive. A locn- 
metivo driven by thuMJ-phiuio in- 
duction motors ; usually with two 
overhead linos and rail return. 
Such locomotives cannot exc'rt 
power at a sixiod above syii- 
chronisin, but are suitable for 
heavy gradients lK^eans<s if they 
are run down hill slightly in exet'ss 
of this speed, tlio motors act os 
regenerative brakes, returning 
powi'r to the lino. Arrangements are 
UHually nuulo for additional (econ- 
omical running hikh^cIs, lower than 
the synchronous sikukI, by chang- 
ing th(» (ilh^ctive numlH'>r of poh'S 
of the motors, coupling them in 
Cascade, or both. Othorwiso tho 
control is by resistances in the 
r(»tor oireiiit.H. 

Three-Phase Meter. A muter for 
throo-phuso circuits consisting, 
when tho load is ussuinod to bo 
balanced, of u single induction 
meter in one phases or if tho load is 
uubalanciod of two such inovemontH 
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oonneutod oh in the Two-Waitmeter 
Method actuating the saino count- 
ing train. 

Three-Phase Motor. A motor fur 
running on throo -phase ourronts, 
of tho Induction, Synch/romus, or 
Commutator Type. 

Three-Phase Railway. Soo Three- 
Phase Looomotivb. 

Three-Phase Rotor. A rotor of an 
Induction Motor with its winding 
in threo symmctrioally placed 
seobiuna ounueoted to three slip- 
rings ; requiring the starting resin - 
tanoo to bo in throe sections varied 
together by a throe-arm switch 
or otherwise. 

Three-Phase Six-Wire System. See 

Six-Wire Three-Phase System. 

Three-Phase Starter. A starter for a 
three-phase Induction Motor with 
a throo -branched rheostat for tho 
Rotor Circuits 

Three-Phase System. A systom whoro 
tho circuit is divided into throo 
branchoH, in which currents dilior- 
ing in phase by 120® from one 
anothor, i.o. by ono -third of a 
period, oiroulate ; reaching thoxr 
maxima in regular sequence. Bee 
Star Oonneotiok and Mesh 
Connection. 

Three-Phase System: Balanced, Sym- 
metrical, and Unbalanced. See 
Bai^anoed Three-Phase System, 
Symmetrical Three-Phase Sys- 
tem, oto. 

Three-Phase Three-Wire System. A 

throe -phase systom with one main 
for each phase only. Of. Three- 
Phase b'ouR-WiRE System. 

Three-Phase Traction. See Three- 
Phase Locomotive. 

Three-Phase Transformer. A trans- 
former for throo-pluwo currents 
with ono iron core with throo limbs, 
carrying the windings of tho three 
rospoctive pliiwes. In some cohos 
throo soparalio single -phase trans- 
formers are used insU^od of ono 
ilmui -phase transfonner. 

Three-Phase Winding. A winding 
dividetl into throe syinmetrieally 
disposed circuits for Thrni-Vhane 
Gurrenta. 

Three-Pin Ping. A plug with tlircc 
oontac'.t pins, e.g. for two line polos 
and an iMvrth eonnect.ien. 

Three-Point Switch. A switch in 


which a singio uiuving contact 
makes contact with any one of 
thrcHO fixed contacts alternatively. 
Usually applied to small switches. 
Soo Three-Way Switch. 

Three-Pole Switch. Tlio equivalent of 
throo single -pole switches coupled 
together, o.g. a switch to open or 
close tho throe branches of a throe - 
phase circuit simultaneously. 

Three-Range Winding. Soo Kanqe. 

Three-Tier Winding. Another namo 
for a Three- Range Winding. 

Three-Valve Receiver. Sec Valve 
Receiver. 

Three-Voltmeter Method. A method 
of measuring the true power in 
an inductive alternating current 
(single phase) circuit, in which a 
non-inductive resistance {R) is 
placed in series with the inductive 
load, and three voltmotxtr readings 
are taken, across the whole circuit 
(F), the inductive load (Fj), and 
tho non-induebivo resistance (F^). 
Tho true power in tho circuit is 
then equal to (F*- F,*- F|*)/2i2. 

Three-Wattmeter Method. A method 
of measuring the power in a three- 
phase four- wire circuit by adding 
together tho readings of threo watt- 
meters placed with their current 
ooils in sorioH with tho throe phases, 
and thoir })rcssure coils coum^ctod 
respectively between each phtWKJ 
and the fourth or ncutml wire. Cf. 
Two W'attmbter Methoo. 

Three-Way Switch. A switch in 
which a single moving contact can 
make contact with any ono of 
throe fixed contacts alUirnat.ivcly. 

Three-Wire Balancer. Ki^o Balancer. 

Three- Wire Compensator. B('o Com- 
pensator Balancer. 

Three-Wire Distribution. Sco "riiRKE- 

WiRE System. 

Three-Wire Dynamo. A dynamo for 
supplying a thn^o-wiro systom 
without a running halantM^r, siicli 
as ono with two wiiulings t»a«li with 
its own commutator, or a single 
winding and slip-rings for oonnoc- 
tion to a Compensator Jialanccr. 

Three-Wire Meter. A /Supply Afeter 
intograting Hiinultaimously tho 
energy in tho two sidi^s of a throo- 
wiro syshim. 

Three-Wire System. (I ) A syst^un of 
distribution usod for direct 
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ourrentH ia which an intermediate 
conductor is provided throughout 
the system, maintained at a 
voltage interiuodiate botwoon the 
positive and negative (or Outer) 
mains, and called the N&v^al or 
Inner Main or the Middle Wire. 
This is BometimoB earthed so that 
one outer main is above and the 
other below earth potential. Apart 
of tlie load is connected between 
one outer main and the neutral, 
and part between the other outer 
main and the neutral, so that the 
neutral only carries the difiorenoe 
of the currents in tho outers. By 
this means ooonoiny in copper in 
the mains is eftoctod, and a dis- 
tribution voltage double that which 
enters any one consumer’s pre- 
mises can TO used. Fart of the load 
can also bo connected across the 
outers when tho higher voltage is 
convenient, e.g. for motors. (2) See 
Two-Phosm Thbeb-Wibiii System. 
Three-Wire Transformer. See Bal- 

ANOEB TbANSEOBMEK. 

Throttle Magnet. The olectroma^ot 
us<3d on an electropnoumatic switch 
bo oporato the air valve, which 
admits oomprossod air into the 
cylinder actuating the switch itself. 
Tlurottle Swltoh. See Limyc Switch 
( 2 ). 

Throw (of an Armature Coil). The 
distance apart of tho two sides of 
a coil ; usually expressed with 
reference to the slots which they 
occupy, thus if tho slots are oon- 
flocutively numbonsd, a throw of 
“one and do von ” would mean 
that tho coil sides occupy slots 
Noh. 1 and 11. 

Throw-Ofl Force. The force, due to 
tho dynamic action of the current 
itsolf which, particularly in tho case 
of heavy short circuits, tends to 
open a switch or circuit -breaker. 
Throw-Over Switch. A single or 
multi-pole polo switch in which the 
moving contacts can make contact 
alternatively with more than one 
set of fixed ooutaots. 

Thunder. The sound made by tho 
disturbance of the air caused by a 
lightning discharge, duo to tho 
sudden expansion and contraction 
of the air in the path of the dash. 
EsHentially a sudden bang or 


“clap” like the i-eporb of a gun 
at close quarters, but usually with 
the addition of a rattle, due to tho 
flash being irregular in its oourso 
with different parts at a different 
distance from tho observer, and a 
rumble due to successive eoluKis or 
reflections of the sound from 
clouds or strata of air at different 
temperatures. Owing to tho differ- 
ence between tho speeds of pro- 
pagation of light and sound, tlxo 
thunder reaches the ear about five 
seconds later than the reception 
of the flash by the eye for every 
mile of distance between tho 
observer and the discharge. 

Thandec - Bolt. A term formerly 
applied to a lightning discharge 
vmen it was thought to consist 
of a material projectile identical 
with the vitrified moss somotiinos 
found in tho ground whore a 
discharge has gone to earth. Soo 
Fulqubite. 

Thundor-Puxnp. An old-fashionocl 
name for certain forms of hand- 
worked magneto generator. 
Thunder-Storm. See LioiiTNiNa and 
Thundmb. 

Thnry Regulator. A form of auto- 
matic voltage regulator in which 
the rheostat arm is driven by a 
toothed wluud at tho edge of which 
a rookor is continually moving 
backward and forward. Tho pawls, 
causing backward and forward 
movement respoctivoly, aro put 
into action by a lovor actuated l>y 
tho force between two voltmotor 
Bolenoids. 

Thury System. A system of jxiwor 
transmission and distribiiticm hy 
high tension dimet eurronl.H, 
in which all the generators am I 
motors are in sorioH on a singlo 
circuit, and tlie voltage is ho 
regulated that tho curi'ont in i.ho 
line is constant wliatfwor 1.h« 
power called for. Individual 
machines are takon out of circuit 
by short circuiting them. 

Thyraton. A oUlhs of discharge tuho 
with hut or cold calho(l(^ usually 
containing a certain amount of 
inert gas or vapour, pi*ovi<led willi 
a control grid by means of wliieh 
the discharge can lie slopptMl or 
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KlarUd »w ri*quired — used as a 
ivlay u.»I for oti,or purposes. 
Thyratron Commutator, A thyratrou 
us«ul instoiwl of a commutator to 
tuniintl iiu, (uirrout in a motor 
wiiulmtr, ucooraiii^r to the voltaco 
upplu-d to tho control arid. 
Thyratrou Stroboscope. A special 
fjjrin of thyratron in which a hidden 
illimunation is produced periodi- 
<?aHy hy disoharijfinff a condenser 
acr(>HH the tube when the grid volt- 
ag»> is aaow<Hi to attain a sufficient 
value. This is done at regular 
int(»rvalH by an arrangement sim- 
ilar to that employed in a Neon- 
He.ciric Stfohoecope, 

Thyrite. A material resembling por- 
<*.«dain used for liglitning arrester 
resistors, tho nwstanco of which 
falls <^()!wideral»ly above a critical 
V’oltagf^. 

Ticker. A vi})rat.ing contact maker 
or int<*rrupttir used in early 
continuous wave wiioloss telegraph 
Hj-stiHins to divide up trains of 
waves so as to make them audible 
in the n^coiving tolophones. Also 
spelt Tikk&r, 

Tickler Coil. Kkaotion Coil. 

Tie-Bars, (’nnduetors for connecting 
t<ig<dh<»r si'ctioiiH into which the 
1 ms-bars are divided in a large 
station. S<io also Bar Couplinq 
Panicl. 

Tie-Bars, Reaotanoe. Rkaotance 
Tik-Barh. 

Tie Lino (in '!’« leplmny). A lino con- 
ut'cting two private branch ox- 
ohaiigoM. 

Tie Rod Type o! Stator Frame. A form 
of stator frame for alternators, etc., 
of large <liametor, in which the 
necessary stiflneHS is secured with- 
out heavy ojwtings by the addition 
of tie nxls of adjustable tension 
across segnuaits of tho frame. 

Tie Wire. Wiro used to attach a 
cciridiicMor io an insulator. Also 

callixl liuuihm ll’m'. 

Tight Coupling. Coupling of two cir- 
cuits wlioni t.he (hmpling Factor is 
high, ('.g. in the esiHe of Indactiive 
(Umpliwj wlxw’M a largo proportion 
of th<' lin<‘H of force pass through 
I mill tlhi primary and secondary 
cml.i, i.<^ where there is little mag- 
iict.i<i leakage. Of. Loose Oouplino. 

Tikker. »S<'e Tiokbu. 


[Tim 

mit. Wave. See Wave Tilt. 

Time Constant. When the ratio be- 
twj^n the rate of change and the 
yalms of an increasing or deoreas- 
* u® ^^?^®tion is constant it is called 
the time constant. Thus, in 
mduotive circuit thu time constam- 
(where L and R are the 
■l^uctanoe and Reaistaruie respec- 
tively), being tho time in which a 
current will rise from zero to 0*623 
[ (e - 1 )fe] of its final value under a 
steady e.m.f. In a Condenser it 
18 the quantity RO (where R is tho 
rosistanco through which it is dis- 
charging and G is the capacitance), 
being tho time in which the current 
will fall to 1/2*71828 [1/e] of its 
original value. The TAertnoZ Time 
extant of a Machine, etc., is the 
time it will take to attain 0*623 of 
its final temperature rise after 
commencing to run on a steady 
load. 

Time Decrease ot Permeability. A 

gradual reduction in the perme- 
ability of a ferromagnetic specimen 
at low magnotisiug forces following 
a temporary increase due to the 
application of a high magnetising 
force. 

Time Delay Relay. See Tnra Limit 
Rblat. 

Time Element. Tho feature in the 
action of some Circuit- Breakers 
whereby the cirouit is not opened 
instantaneously on the occurrence 
of an overload, etc., but only after 
tho lapse of a short period ; usually 
depending upon tho magnitude of 
the overload, and roughly inversely 
proportional to it. 

Time Element: Constant, Definite, 
Independent, and Inverse. See 
references under Time Lao. 

Time Lag (in Magnetisation). The 
interval which elapses between the 
application of a magnetising force 
and the full attainment of the 
induction after the screening efieot 
of the eddy currents induced during 
its rise has ooasod. 

Time Lag : Constant, Definite, 
Fixed, Independent, und Inverse. 

Hno CONHTAKT TlME I.AU, DEFINITE 

Time Lag, etc. 

Time Limit Attachment. A device 
incorporated in a circuit -breaker, 
etc., to cause it only to open after 
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the lapHo of a short poriod from 
tho oommenoeiaent of the over- 
load, eto. (aoe Tnia Eluimbint), e.g. 
a train of clockwork driving an air 
vane, a daahpot, a device depend- 
ing upon the gradual heating of 
some part, or the adhesion of a 
disc moistened with a viscous 
liqtiid, the winding up of a weight 
by an induction motor device, or 
the difEoront rate of growth of a 
curront in non-inductive and in- 
ductive circuits. In many oeuses 
tho time limit device forms a part 
of a relay actuating the circuit - 
breaker, instead of being an attach- 
ment to tho apparatus itself. See 
Tihb Limit Belay. 

Time Limit Ciroaii-Bieaker. A circuit- 
breaker dttod with a time limit 
attachment to give a Time Element 
to its action. 

Time Limit Belay. A relay arranged 
to oomo into action a short period 
after the conditions ckotuating it 
have bogun to exist, the period 
usually being shorter the more 
severe are the conditions. Such 
relays arc often used to trip over- 
load oirouit -breakers, so as to give 
a momentary fault time to clear 
itself without opening tho circuit - 
bruakor, while ensuring its suffi- 
ciently prompt opening to prevent 
the overload continuing long 
enough to cause damage. 

Time Meter. Soo Hotra Mbteb. 

Time Period. Soo Pbeiod. 

Time Quadrature. Sue Quadhatuiui:. 

Time Switch. A switch arranged to 
open or close at a predetermined 
time by tho action uf a cluck ; for 
controlling lighting, etc. 

Timed Spark System (of Wire less 
Transmission). A inothod of pro- 
ducing continuous waves from 
spark discharge apparatus by 
utilising a number of spark circuit 
cauHod to discharge in succussion 
by a notary Disc Discharger run 
accurately at such a Hi)ood that 
the short trains of damped oscilla- 
tions from oaoh disohargo are in 
phaso, and maintain, when sux>cr- 
poflud, a s(^riuH of practically con- 
tinuous oscillations. Sou also Tmo- 
usa Spauu. 

Timed Spark Transmitter. S<m) Timbd 

{jpAltK SVBTJflM. 


Tinlos Furnace. See Bttbibd Heabth 

FuibNAOE. 

Tinned Conductor. A copper or other 
wire with a thin coating of tin, 
either to avoid chemical effect on 
vulcanised rubber insulation or to 
facilitate soldering. 

Tinsel Cord. A very floxible cord for 
telephone instriimonts, in whioh 
the strands are strips of thin metal 
foil or tinsel instead of wire. Less 
liable to break when kinked than 
ordinary flexible cord. 

Tip (of a Telephone Plug). The 
rounded point of a telephone plug 
forming the projecting end of tlie 
central portion. Cf. Sleeve. 

Tip: Arcing and Pole. Soo AnoxNa 
Tip and Pole Tip. 

Tip-Wire (in Telephony). See “T" 
Wise. 

Tirrill Regulator. A form of auto- 
matic VoUage Regulator in which 
a vibrating contact maker, con- 
trolled by relays according to tho 
voltage to bo regulated, short- 
circuits the shunt rheostat inter- 
mittently to a variable extent, to 
give the required reflating eflect 
instead of varying uie amount of 
resistanco. 

Titanium Carbide Arc-Lamp. An arc- 
lamp of high luminous efficiency 
with an upiwr uloctrodo of carbon 
and a lower clootrode consisting 
of an iron tubo packed with 
titanium carbide, somowhut similar 
to tho Magnetite Arc Lamp. 

Toaster (Electric). An apparatus for 
making tmwt by exposing hUcoh 
of broad to u grid of wiros h(»at<id 
to incnnclrsponco ol<*(^t.rically. 

Toe (of n Brush). L*ro]WM’ly tho 
Entering Edge^ but soinotiinos used 
for the Leaving Edge. 

Toepler or Toepler-Holtz Machine. 
An early form of Influence Machine 
with a fixed plate carrying two 
field plates and a rotating disc, and 
fitted with floverul carriers, two 
sots of bmshus, and tho usual 
collector. Alsr) known os Vose 
Machine. Cf. Holtz Maoiiink. 

Toll Line. A term used in Anioricu 
for a lung distance inten^xchange 
telephone lino for conversation 
over which an extra charge is mado. 
Such lines in Ifliigland am niont 
cuiniuonly called Trunk Lines ; 
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the term toll line being 
limited to shorter lines of this I 
nature. 

Tone. An audible note produced in a i 
tolophono receiver by inoluding an 
interinittont E.M.F. in the circuit 
in quoHtion for signalling purposes, 
<^tc. 

Tone : Dialling, Ringing, and Side. 

See Diallinq Tone, IIinoino 
Tons, etc. 

Tone Compensated Volnme Control. 

VohmhB Control combined with 
Tone CoiUrol to prevent imduo 
weakening of the bass at low 
volume levels. 

Tone Control. The adjustment of the 
properties of a load speaker circuit 
to alter the degree of response over 
difTerent jiarts of tho frequency 
range to ernnhasise tho proiiortion 
of tndilo and biws at will. 
Tone-Freanenoy Telegraph System. 

See VoIOE-FrKQUENOY TrCLKGRAPH 
System. 

Tone Generator. An apparatus for 
obtaining an audio-frequency inter- 
mittent or alternating current, for 
producing on audible note in a 
toloiihono receiver for signalling 
purpoHOH or for testing audio -fre- 
quency apparatus gone rally. 

Tone Source. Soo Tone Genuratob. 

Tone Wheel. An apparatus for tho 
reception of continuous waves in 
wiroloHs telegraphy, consisting of a 
wheel with fine tooth, separated by 
insulating material, against which 
a contact brush presses. When 
revolved, tho apjiaratuH servt's as 
a high speed interrupter. Can bo 
list'd in a receiving telephone and 
run at such a sptied that th<» frt'- 
quoncy of the inttjrruplioiis is 
slightly different from that of th<i 
incoming waves, resulting in Beats 
which prodiKui an audible result in 
the ree.eiver in a similar manner 
to Ilctarodyne Reception^ or as a 
rectifK'r. 

Tong Test Instraments. See Mim.it 

M liEl !1'R< )M A O N IflT l< 1 I U ST i; I ; M K NTH . 

Tongs, Discharging and Fuse. Mott 

DiseiiAiitJiNtj 'I’tiNus and Fuse 
T tlNtiS. 

Tonic Train. Modulated Key^Otm- 
troUad Oontinuoua Waves m which 


tho modulation is approximately 
sinusoidal. 

Tooth. The projecting iron portion of 
tho core plates of an eirinature, etc., 
romaining after the slots for the 
reception of the winding have been 
punched out. Soo references under 
Teeth. 

Tooth Ratio. Tlvt ratio of tho width 
of tho Slot to that f>f the Tooth 
in an armature, etc., usually as 
measured at tho circumforouee. 

Tooth Ripples. Small variation in 
flux caused by the variation in 
reluctance of tho magnotio circuit 
of a machine, os the successive 
slots and teeth pass under tho 
polos. Of. Commutator Ripples. 
Tooth Top Leakage. Moo Dutferen- 
TiAL Leak AON. 

Top-Contact Rail. Tho usual typo of 
Contact Rail for elootrio railways, 
in which tho shoo on the train 
makes contact with tho top of the 
rail. Cf. Sid E-Co NTAOT Rail 
and Under-Co NTAOT Rail. 

Topping Up. A popular term for 
filling up accumulator colls with 
distilled water to make up for 
evaporation. Tho addition of acid 
is not mquired I'xcopt at rare 
intervals, as it docs nrit evaporate. 

Torch (electric). A sidf -contained 
electric hand lamp complete with 
dry (or other) battery, usually of 
cylindrical shape. 

Toroid. A coil in which the turns lie 
upon the surfaces of a ring of 
circular soo lion, i.c. a Solenoid 
bent up into a closed ring. Tolo- 
phono transformers or roiwating 
coils are somotimes spoken of os 
“ Toroidal ” when wound on a 
ring-shapod core without magnotio 
polos. (In goomotry, a “toroid*’ 
is a surf ace formed liy tho rotation 
of any piano figure about an axis 
in its own plane.) 

Toroidal (Armaiure) Winding. *See 

Ring Winding. 

Torpedo. (1) The Raia Torpedo or 
electric Rayt an animal eajiablo of 
giving electric diseiiargits physio- 
logically. (12) An apparatus con- 
taining ail explosive eliurgo for the 
(lestriietion of enmny ships. Moirie 
of the earlier forms of self -prop) Hod 

I torpedo, e.g. tho Miinms-Edison 
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Torpedo, were electrically pro- 
pelled, aad others are oontrcmed 
electrically hy Wireless or otherwise. 
Torque : Magnetic, Pnll-Ont, Start- 
ing, and Synchronising. See Kaq- 
nbtio Tobqttb, Pull-Oxjt Tobqtje, 
etc. 

Torque Meter. An instrument, elec- 
trical or otherwise, for measuring 
the torque between portions of 
rotating machinery. 

Torque Motor. A motor not intended 
to rotate but employed to exert a 
torque over a small range of angu- 
lar movement of the rotor, e.g. for 
working crone-brakes, etc. 
Torque-Speed Characteristic. Soe 
SpEBD-TonQxns Oh abaotebistio . 

Torsiometer. An instrument for 
determining the power transmitted 
through a shaft by measuring its 
angular deflection. In one eleo- 
trical form of torsiometer, pole 
pieces carried on sleeves attached 
to the ends of the portion of the 
shaft under observation move 
relatively to each other as the 
shaft twists, causing a variation 
of the air gap between parts of a 
magnetio circuit on them, which 
affects the e.m.f. induced in a 
winding on one by a current in a 
winding on the other. 

Tortion Balance. An instrument used 
in the early days of electrical 
theory for studying the laws of 
electrical attraction and repulsion, 
in which the force bi^tweon a fixed 
charged body and a susi^onded 
system capable of angular move- 
ment was inetwured by the degree 
to which the suspension wire had 
to be twisted by rotating the 
head to which it was attached, to 
bring the moving system back to 
its original position when noither 
was charged. A similar apparatus 
was used for investigation of 
magnetic attraction and repulsion. 

Torsion Qalvanometer. A galvano- 
meter in which the force between 
the fixed and moving Rystems is 
measured by the angle through 
which the head to which the 
suspenHion is attached has to bo 
rotated to bring the moving system 
back to its zero position. 

Torsion String Galvanometer. A very 
sensitive galvanometer similar to 


the Einthtmen String Qalvam- 
meter^ but with two fibres in 
parallel which tend to twist one 
round the other. 

Total Gharaoteristic. See Lumped 
Chabaotebistio. 

Total Emission (in a Thermionic 
Valve). The maximum thermionic 
current that can be obtained 
through a valve. 

Total Equivalent Volt-Amperes. The 
total volt-amperes which, at a 
particular power-factor, would give 
the same total watts in all the 
branches of a polyphase system os 
the actual total load whether bal- 
anced or unbalanced. 

Total (Luminous ) Flux. The luminous 
flux omitted by a light source in all 
dlreotions. Gf. Upper and Lower 
Hemisphebioal Flux. 

Total Losses. The wJiolo of tho energy 
losses in a moohine or apparatus, 
i.e. the difference Ixitwoon the 
Input and Output. 

Total Output Panel. A panel of 
a generating station switchboard 
equipped with motors for measur- 
ing the total output of the station. 
Total Befleetion Factor. Sim Refleo- 
TiON Factor. 

Totally Closed Slots. Sec^ Closed Slots. 

Totally Enclosed Motor. A motor of 
tho enclosed types with solid covers 
over tho inspection aixirlures, but 
not micoHsarily ubsoluloly giw-l,ight. 
or water-tight luiless H|Mieilu*fl. Cf. 
Flame Proof, I*ii*e Ventilahmcd, 
Fan-Cooled, Ski*aiia.tkly Air 
Cooled, and Water Cooled 
Motors, ami Closed Circuit 
COOLINO. 

Totally Enclosed Switchgear. Switch- 
gear enclosed in covers without 
ventilation ajx^rtuis^H hut not noccs- 
sarily absoluUdy gas-tight. 

Touch : Divided, Double, and Single. 
Seo Divided Tough, Double 
Touoii, etc. 

Tough Rubber Sheathing. Troteetivo 
sh<»at.hiiig for fUixible oahhw com- 
posed of tough viil<Miuis<id rubber 
of a quality resisting uioehaiiieal 
and ciuMuieal c.IiaMg<>. 

Tower. A support for ovorhoivtl lines, 
£u>rialH, otc., of largo sizo. Usually 
limil^'d to lattice sUsil sirueturos 
with broful bases not nspiiriiig 
rigging. Cf. Mast. 
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Tower : Anchor, Dead End, StoeU 
Transmission. A>ioHoit'rt)WEit, 
Dead End Towbb, etc. 

Tower Line. A transmission line with 
long spans supported on steel 
towors. 

Tracer, CSnrve. See Cctb-vb TBAcna. 

Track Booster. See Negative 
Boobteb. 

Track Brake. A tramoar or other 
brake, in which a force is exerted 
mechanically or eloctroniagnetioally 
between the track and a brake shoe 
acting directly on it. See Eleotbo- 
ICAONETIG BBAKD, ELEOTBOMB- 
OHANIOAL BbAKB, EDDY CXTBBENT 
Brake, Slipper Brake, etc. 

Track Circuit. The circuit in auto- 
matic railway si^alling systems 
through one running rail and back 
by tho other, normally of high 
resistance when tho section of tho 
track in question is unoccupied, 
but in which a curnmt of sufficient 
strength to actuate a signal or 
relay is caused to flow when a 
train or vehicle is present, short- 
circuiting the rails, thereby indi- 
cating that the section is not clear. 

Track Circuit SignaUing. Soe Track 

CiROUIT. 

Track Bail Bond. A conducting Bond 
botwoon longths of track rail used 
os a return conductor. Cf. Con- 
DUOTOB Bond. 

Track Belay. A relay in track circuit 
automatic signalling which actuates 
tho signals, interlocking gear, etc., 
relating to a section of the track, 
according to the variations in the 
Lraok circuit current duo to tho 
preseneo or absonco of vohiclcs on 
the track. 

Track Return. TIk* track rails on an 
olcc.triu railway bonded for use us 
eurttuKl rot. urn conductors. 

Track Switch. A switch controlling 
tho supply of curroiit to a section 
of contact rail. 

Tracker Wires. Wirus uiaking 
moehanical ouunoction botwoon a 
Hwitcli, etc., and operating handles, 
etc., at some distance from it. 
See Hemotu Contiwjl. 

Trackless Trolley System. Hei^ 

'riioi.LMV Omni mis. 

Traction (Et*ctrlc). The propulsion 
of vehicles of any kind by electrical 
inetiiods ; usually hy motors 


[Tia 

driving the whools. The source of 
current may either be carried on 
the vehicles, as in electric auto- 
mobiles, etc., or current may be 
conveyed to the motors from a 
fixed station. Cf. Haulage. 

Traction : Battery, Canal, .Direct 
Current, Monorail, Petrol-eleotxio, 
Single-Phase, and Three-Phase. 
Soo BA'rjCKRY Tbaction, Canal 
Traction, etc. 

Traction Battery. A battery of accu- 
mulator colls of a light and durable 
typo suitable for electric traction. 

Traction Booster. See Negative 
Booster. 

Traction Cironit. Tho whole of a 
circuit for tho immediate supply of 
tramways or railways, including 
line-feedoi^, contact linos, or rails, 
and earth return (if any). 

Traction Generator. A generator in a 
station used ontiroly for tho supply 
of current for traction purposes. 

Traction Lamp. An inoandosoent 
lamp with a robust filament for 
running in groups of several in 
scries off the ordinary traction 
voltages, for lighting elootrio trains 
or tramoars. 

Traction Load. That part of tho load 
on a generating station which 
supplies current for electric traction. 
Cf. Lighting Load and Power 
Load, 

Traction Motor. A motor of a tyjio 
specially dosignod for elootrio trac- 
tion. In tho COSO of a d ircet continu- 
ous current, usually Berios Wound. 
Several typos of commutator motor 
suitable for traction arc mode for 
singlo-phaeo current, and on three- 
phase circuits indue (.ion motors are 
generally usud. Traction motors 
are usually enclosed and, oxo<q>t 
in tho smaller sizes, with some 
provision for vuntilation. 

Traction Permeameter. An instru- 
ment for the Tneasimunont of tho 
Permeability of sumidos of iron or 
stool by measuring tho force 
between tho flat eiul of the bar- 
shaped sample and a surface 
forming part of the yoke, by moans 
of a spring balance ; whilu the 
bur is subjected to a known field 
by a eurnmt in a solenoid sur- 
rounding it. Also known as the 
TJtompaon Penneameior. 
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Tractive Force. Of a Mamet : 
The force required to detach an 
armature from its poles ; also 
OEdled Tractme Power. 

Tractive Power. See Tbaottvii Foboe 

( 1 ). 

Tractor. A power-propelled vehicle 
for drawing other vehioles, etc., 
running either on rails or not. 
(The term Locomotive is usually 
restricted to tractors running on 
rails which draw other vehicles, 
also running on rails.) 

Tractor, Caixal. See Canal Tbao- 

TION. 

Traffic Distributor. An automatic 
switching apparatus used in some 
telephone exchanges to direct in- 
coming calls to free curators, or 
when all aro occupied, to those 
with a minimum number of calls 
in hand. 

Traffic Signalling: Automatic and 
Electromatic. See Aittomatio 
Traitio Signalling and Electeo- 
MATio Traffio Signalling. 

Trailer, Control and Driving. See 
Control Tbaileb and Dbiving 
Tbaileb. 

Trailing Brush Holder. A Box-type 
Brush Holder in which the biTmliOH 
are inclined so that they point in 
the direction of motion of the 
commutator. 

Trailing Gable. A flexible cable for 
the supply of current to a portable 
piece of apparatus, e.g. a coal 
cutter in a mine, or to a moving 
object, like the car of a lift. 

Trailing Edge (of a Brush). See 
Leaving Edge. 

Trailing Pole Horn, or Tip. The edge 
of a fleld pole which is reached last 
by an armaturu coiiductur in a 
machine of constant direction of 
rotation. Cf. Leading Pole Horn. 

Train (Electric). A number of 
vehicles running on rails coupled 
together, one or inoro of which is 
fitted with motors. See Loco- 
motive, Multiple Unit Control, 
Motor-Coaoh, etc. 

Train : Tonio and Wave. Soo Tonic 
Train and Wave Train. 

Train Control. ( 1 ) Thu actual method 
by which tho movemonts of the 
controller handle eause tho requi- 
site changes in the current supply 


to the motors throughout the train. 
See Multiple Unit Control, Con- 
tactor, Master Controller, etc. 
(2) The control, to some extent, of 
the movemonts of a train in accor- 
dance with the signals. See Auto- 
matic Train Stop, etc. 

Train Desoriber, or Destination Indi- 
cator. A semi -automatically con- 
trolled apparatus for giving infor- 
mation as to tho destination of 
the next and following trains. 

Train Lighting (Eleotrio). Interior 
lighting of stoam trains by inoan- 
desoent lamps supplutd with cur- 
rent from ; (1) An independent 
power-driven generator on the 
train. (2) Accumulators charged 
at fixed stations. (3) Aoouinulators 
in conjunction with special aode- 
driven generators arranged to give 
a practioally constant voltage over 
a largo rango of speed, and auto- 
matic switches to disoonnoot them 
when the speed falls below a 
certain minimum. 

Train Lighting Dynamo. Sou Train 
Lighting (3). 

Train Line. A circuit, itiduding 
couplings Iwtwecn coiielsts, running 
tho whole longiii of lui oU'ctrie 
train. 

Train Stop, Automatic. Soo Auto- 
matic Train Stop. 

Tramcar Meter. An Jnh'gruting motor 
mounted on a tramoar for regis- 
tering the total amount of energy 
used by that car. 

Tramway (Electric). A system where 
elt'ctrically ilrivon ^aissongi^r cars 
run on rails laid for tlio most ])art 
along ordinary roads. 

Tramway Motor. A motor for the 
propulsion of tramcars ; usually 
of tlio Horios wound fully -onckisod 
typo, driving tho axlo through 
single reduction spur gearing and 
mounted on tho truck so that a 

E ortion of tho wtught is spring 
orno. 

Tramway Poles. Pok^s of stiMd tulxs 
wood, otc., for supporting tho ovor- 
heatl contact linn or “'rrolk'y 
Wire ** of an oloctric tramway. Sco 
SlDU-POLU Hus PUNS ION, CWNTIIK- 

PoLE Suspension, IluAOKET-AitM 
Suspension, etc. 

Transconductance. Si'o Mutual 

A.O. (^ONDUUTANOK. 
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Transducer. An unaymmotrical artifi- 
cial line uaod for coupling togothor 
eections of telephono linos of difior- 
ent cliftracteristics to avoid reflec- 
tion phono menu, for coupling a 
wiroloHH transmitter to an aerial 
in a way avoiding distortion and 
HupproBsing harmonics, and for 
all similar purposes. 

Transfer Circuit. A circuit U>tween 
two operators’ positions in tho same 
exchange. 

Transformation, Phase. See Phase 
Tuansfousieb. 

Transformation Ratio. Sec Ratio of 
Tbansfobmation. 

Transformer. An apparatus for 
receiving power from one circuit 
and delivering it to another, usually 
with a change in voltage. <^nor- 
ally confined to apparatus without 
rotating parts, consisting oHsontially 
of a laminated iron core providod 
with a primary winding rocoiving 
tho supply, and a secondary wind- 
ing of a differont number of turns 
in which an e.m.f. is induced, 
having a coiTOspondingly higher or 
lower voltage. 

Transformer : Adapter, Air-Blast, Air- 
Cooled, Air-Gore, Auto-, Automatic 
Variable Voltage Ratio, Balancer, 
Bell, Booster, Buffer, Bus-Bar, 
Bushing, Gable, Capacitor, Closed- 
Core, Compensator, Constant Cur- 
rent, Core-Type, Current, Direct 
Current, Electro-kinetic, Electro- 
static, Filament Heating, Hedgehog, 
High Frequenoy, House, Iner- 
taire. Input, Instrument, Inter- 
valve, Isolating, Motor, Moving- 
Coil, Neutralising, Non-resonat- 
ing, Oil, Oil Cooled, One-to-One, 
Open Core, Oscillation, Output, 
Phase, Phase Shifting, Pole Type, 
Potential, Pressure, Rotary, Series, 
Shell-Type, Single-Lamp, Single- 
Phase, Single-Turn, Starting, Static, 
Stationary, Step-Down, Step-Up, 
Sucking, Summator, Synchronising, 
Teaser, Telephono, Tesla, Testing, 
Three-Phase, Three-Wire, Variable 
Ratio, Variable Voltage, Voltage, 
Water-cooled, Welding, and •• X ” 
Ray. Adapter TiiANHFoiiMKii. 

AiR-HdAHT TH\NHIf<)RMl';il, (do. 

Transformer Core. Tlio laminahul 
iron inagnotio cimuit of a ImiiH- 
Umtwr built up of Ht-aiiipiogH Iuhh 


than half a millimetre thick, of a 
iiiaterial which uhould ooiubiuu 
low hy^U^rosis, high specific reais- 
tano(3 (to minimisu oddy currents), 
and non-agoing quality. See Core 
Type and Shell Type Trans- 
formers. 

Transformer Generator. A form of 
Frequency Changer UHed in some 
systoms of ole(drio Vropuleion of 
Ships, construotod like an Induc- 
tion Motor and driven from tho 
same shaft as the main alternator, 
in which current at one frequency 
is put into the stator, and current 
at another frequency, depending 
on tho number of efiootive poleH of 
tho stator winding, is taken from 
tho slip rings. 

Transformer Oil. Oil of a quality 
suitable for uso in transformers 
where the windings are inunexsed 
in oil which should combine high 
dielectric strength, high insulation 
resistance, absence of moisture, 
high fiosli point, and freedom 
from liability to chemical change 
duo to oxidation or contact with 
copper causing deposit of ** sludge.’ ' 

Transformer Plate. Sheet iron or 
steel siutablu for construction of 
Transformer Cores. 

Transformer Stampings. Stampings 
of shoot iron or stool for assembly 
into Transformer Cores. 

Transformer Switch. A switch, auto- 
matic or otherwise, for discon- 
necting a trausfoniior from its 
supply circuit at t.imtis when it is 
not being called upon to tloal with 
a load in order to Hav(3 Iron Losses. 
See also Series Tranhfoumeu 
System. 

Transformer Tank. A tank of (uwtt 
iron or shoot sUsd to oonliain an oil 
immcuwul transforinor, ()fl.(m with 
special proviHioii for cooling, such 
as a ribbed or corrugahsl surface, 
extoninl pipos forming a nidiator 
through which tho oil circulat<m, 
or internal coils of pipers for tho 
circulation of cooling wattir. 

Transforming Station. A station 
where current is roci^ivod at one 
jmissuni and dcliven^d at auothor, 
o.g. in oontu^ctioii with tho linking 
uj) of transmission liuos at dilTenmt 
prossuniH, or to c.oimoct a source 
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of supply 'With high tension trans- 
mission line. A “transforming 
station ” where the current from a 
high tension line is lo'weied in 
pressure for distribution is more 
usually called a Substation, 

Transfuse Protective System. A 
protective s^tem in which fuses 
m parallel with the relays in con- 
junction with choking coils give 
a discriminating time element. 

Transient Currents. Rapidly changing 
currents in a circuit, due to tem- 
porary causes such as Surges. 

Transient Distortion. The alteration 
in form of a telegraphed signal 
impulse in transmission due to the 
influence of the charaoberistics of 
the circuit on the building up 
conditions. 

Transient S^eot (in Telephony). A 
form of phase distortion occurring 
in very long lines in which the 
high-frequency components arrive 
later than those of low frequency. 

Transient Protective Device. Sec 
Ovm-Voi/TAQB PnoTBOTiva 
Deviob. 

Transient Voltages. See Sttbob. 

Transition, Bridge and Short-Circuit. 
See BniDaB Transition and Short 
CJ iaouiT Transition. 

Transition Stops. Intermediate ar- 
rangement of connections in a 
traction controller which are passed 
through between the main stops 
in Older to avoid breaking the 
circuit, as in the Bridge method 
of passing from Series to Parallel. 

Translating Belay. A telegraph 
Belay which also acts a.s a Trans- 
lator. 

Tran^tor. (1) A telegraph Repeater. 
(2) An instrument which receives 
messages according to one method 
of working and passes them on to 
another line according to another 
method of working, e.g. from 
Wheatstone Automatic to mirror 
or syphon recorder (see Crbbd 
Translator), or from Single Cur- 
rent to Double Current. (3) A four- 
'winding auto -transformer forming 
a oonneoting link between a four- 
wire three-phase system and single 
phase lighting distribution. 

Translator. Creed and Register. See 
Crbbd Translator and Rbqistbr 
Translator. 


Translay Protective Ssrstem. A feeder 
protective system for three-phase 
Hyatems employing two pilot wires 
with relays of the opposed voltage 
induction type, compensated for 
capacitance of the pilot wires and 
energised by current transformers. 

Transmission. A term employed to 
signify the despatch of signals, etc., 
electrically, in oonnootion with 
line or wireless telegraphy, tele- 
phony, etc., and in connection with 
heavier currents to signify their 
conveyance over long dialanooa 
from one area to another, as oom- 
pared to distribution iu one area. 
Transmission : Automatic, Coefficient 
of. Curb, Double, Petrol-Electric, 
Radio-, and Thoxnas. See Auro- 
MATio Transmission, Co-bvfiotbnt 
OF Transmission, etc. 

Transmission Equivalent. The number 
of miles of Standard Cable, to which 
a telephone circuit is equivalent. 

Transmission Factor. The ratio of tho 
Luminoits Flux passing through a 
body of more or less transparont 
nature to the dux incident thoroon. 
Symbol : r. 

Transmission Gear (Electric). Appara- 
tus for the transmission of power 
electrically, forming the equivalent 
of mechanical gear of fixed or 
variable speed ratio, um em])loyed, 
for example, in Petrol- Slectric 
Traction systems and electrical 
Ship Propulsion. 

Transmission Level (in a Tel(«i)hono ' 
Circuit). Tho ratio of tlio jiowor 
at any point to the t-raiiHiuiLted 
power in a standard n^fenuice 
circuit expressed iu daihels or 
nepers. 

Transmission Line. One or more 
circuits for the transmission of 
current for power purposos, etc., 
over a long distance, usually at a 
high voltage, consisting of wires 
or cablos supported on ])oles, stool 
towers, etc., across country. 

Transmission Towers. HttMd frame 
towers for Tranmnission Lines. 

Transmission Dnit (T.U.). A logar- 
ithmic unit inlrodii(M.id in Aiiu^riea 
to supersede th(» SiajiUard Cable 
system of hdephone transmission 
constants, such that the two 
amounts of jxiwer transmitUjd by 
two circuits inuUu* like <;onditioxiH 
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dillor by n units when they are in 
the ratio of 1 : More 

roc«<ntly a unit of ten times the 
value of the T.U. has been intro- 
(lu(>.u<l, oallod the Bel, so that the 
T.U. is now known as the Decibel. 
The d<*cibel is equivalent to 9.9221 
iniloa of standard cable. 

Tra]i3inittei. An apparatus for the 
HtmdixiK out of telephone or other 
olcutricaliy transmitted messages, 
aignals, etc. Used in line telephony 
for the actual apparatus, usually 
of the Microphone type, which 
rf>coivoH the sound waves of the 
voice and produces modulations in 
the amplitude of the current ; but 
ill wireless telegraphy and tele> 
pliony, usually including the 
whole apparatus for generating the 
wav(w. 

Transmitter : Arc, Blake, Carbon, 
Condenser, Controlled, Directive, 
Eddy-Current, Ionic, Microphone, 
Multitone, Plain Aerial, Portable, 
Radio-, Self-Oscillating, Spark, 
Telegraph, Telephone, Television, 
Timed Spark, Unidirectional, and 
Wireless. S(k) Ako Tkansmxtteb, 

BlAKK 'rRANSMITTEU, OtC. 

Transmitting Circuit. The apparatus 
and (toiinoolions of the equipment 
td a wiroloHH tologra]^)h or telephone 
Htatioii, used exclusively for trans- 
nuHsion of inoHsagos. Cf. Rboeiv- 

1N<» (’IIWUIIT. 

Transmitting Earth (in a Submarine 
(’able). A Svia-EarUi used for 
tniiiHinitting piirpoHos usually a 
short. distiuuM* <»iit to hou. 
Transmitting Relay. A relay in a 
r<q>eiit«'r equipment which por- 
fortiiH the actual re-traiiHinission 
of the nioHHago, uh distinguished 
from tho Auto- Relays which con- 
t.rol tho Autn-Switch. 

Transmitting Station. A station from 
which win'li'HH <»r other tologroph 
^m^’MageH are sent out. Cf. 
Um(m*51vino Station (2). 
Transmitting Valve. A Thermionic 
Vtih'c f‘»r use us an oseillalor for tho 
pnsluetion of wiroloss waves. 
Transport Numbers, 'rho ratios of the 
ourreiit in an electrolyte duo to the 
migration of the positivii or nega- 
tive ions n'spoctively to the total 
mxrn'ut. 


Transport Ratio. See Migbation 
Constant. 

Transporter (Electric). A form of 
electric crane in which the load is 
suspended from a carriage running 
along an overhead beam, the posi. 
tlon of which can be adjusted. 
Transposed Conductor. A conductor 
composed of several bars or strands 
in parallel for the windings of large 
generators, etc., arranged so that 
the relative positions of the respec- 
tive portions change at intervals 
and each occupies all positions in 
the spot in succession. This is 
done to lessen eddy-currents. Cf. 
Twisted Conduotobs. 

Transposed Winding. A winding 
composed of Tbansposed Con- 

DTTOTOBS. 

Transposing, or Transposition. Chang- 
ing the relative position of con- 
ductors on a line of poles at 
intervals, to neutralise the mutual 
inductive effects between neigh- 
bouring circuits. Practised both m 
high tension transmission lines and 
telephone lines. See Twist System 
and Amebioan System. See also 
Tbansposed Condtjotob. 
Tnmsposition Insulator. A special 
type of insulator for use at points 
on an overhead line where the 
conductors are transposed. 
Transrector. A combined trans- 
former and rectifier. 

Transverse Voltage. A term used in 
connection wilii Interference in 
oommunioation circuits for volt- 
ages induced between two con- 
ductors of the same circuit. 
Transverter. An apparatus for con- 
verting from alternating current 
to high tension direct current, 
and vice versa, consisting of a 
group of phase-multipljdng trans- 
formers and a synchronously driven 
brush system moving within rings 
of fbced commtUator segments. 
Trautonium. An electrical musical 
iustrument employing audio-fre- 
quency currents from a Neon tube 
oscillator. 

Travelling Substation. See Pobt- 
ABLM Substation. 

Travelling Waves. A term sometimes 
applietl to voltage surges passing 
along a transmission line, etc. Cf. 
Stationaby Waves. 
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Treadle. An apparatus for closing a 
contact for signalling purposes 
when a train passes over a par- 
ticular point on a track. 

Treating (of Inoandoscont Lamps, 
etc.). See Flabhtno. 

Tree System of Wiring. A system of 
interior wiring now superseded by 
the DiatribuHon Board system, in 
which single branch oirouits were 
taken ofi from the principal pair of 
conductors and further branches 
were taken from these wln^revor 
convenient, and so on, like the 
branches of a tree, and fuses wore 
inserted at all points where a 
branch was taken off instead of 
every subcircuit being taken from 
a distributing board. 

Treeing (of Accumulator Celln). The 
growth of a spongy load deposit on 
the negative plates of accumulator 
cells. See Lead Tbee. 

Trega-. A prefix meaning 10^* times, 
i.e. a trillion times according to 
French and American nomencla- 
ture, or a billion times according 
to English nomenclature. Cf. 
Mega and Bega. 

Tregohm. A million Megohna, i.o. 
10^* ohms. Cf. Bbgohm. 

Trembler. A springy blade normally 
lying in contact with a fixed 
contact point, from which it is 
drawn away by an electromagnet 
as soon as the current starts, 
breaking the circuit. The blade 
then springs forward and re -makes 
the circuit, and the same action 
occurs over and over again, so 
that an intermittent current is 
produced of a frequency corre- 
sponding to the time of vibration 
of the blade. 

Trembler Bell. An oloctrlc Z7eZ2, the 
hainiuor of which is actuated by a 
Tratnhler, so that it keeps up a 
succession of strokes as long as 
the o.m.f. is applied to it. Cf. 
Single Stroke Bell. 

Trembler Coil. An Induction Coil in 
which the current is made and 
broken rapidly in tho primary 
circuit by a QWemhUr actuat.od by 
the magnetic Hux in tho core of the 
coil. A ooudonHor is usually con- 
nected across tile trembler contact, 
to suppress sparking. 


Tribo-Eleotricity. A term sometimes 
used for Frictional Blectridiy. 

Trlchinus. A fish found in tlio Indian 
sons capable of producing electrical 
disehavgoH physiologically. 

Triokle Charger. An arnmgemont by 
which an accumulator for wireless 
or other purposes is kept oonnoctod 
through a high rt'sisiance to a 
source of supply so that when not 
in use it is continually receiving 
a gradual charge at a very low 
rate. 

Triiarcating Box. A cable Dividing 
Box for making joints between 
three single -core cables and the 
three res]>eotive cores of a Three- 
Core or Triple Coticentric Cable. 

Trigger Belay. A relay which, once 
it has been in op(‘ration, does not 
return to its previous comlition 
until rf'Bot. 

Trigger Spark. A small spark mode 
to pass across a gap to break down 
its rosistanco so as to unable a 
larger spark to pass. 

Trillohm. A name HonxitiiiK^s used 
for 10^® ohms. 

Trimmer. A small auxiliary con- 

denser for line adjust inont of uno 
or two or m()j*e ganged coii- 
<loTiHers. 

Triode. A Thermionic Valoe. with 
ihroo ehictrodes, viz., tlie b'ilamcnt 
or Cathode^ the Plate or Anode, 
and the Grid ; and ('.onsequoxitly 
four torTniiials. Cf. Diode. 

Triode Multiplex. Morse 
pi.EX Systems. 

Triode-Pentodie. A i.lu^rmiouic^ valve 
consisting of a t riodi^ for uh<^ as an 
oscillator and a variahU^-mii mix- 
ing valvii in oiio eiiv<^lope with a 
eominon <‘.athod<^ hut si'paratrO 
aiiodt^s 1.0 <*a<’h sysU'm. 

Triograph. A i » h'lcrtn rdi offraph 

employing a (Uifhodc liny Oncilh- 
{jraph. 

Trip. Sec Tripling Device. 

Trip: Bimetallic, Direct, Free, and 
Independent. 

Trip Circuit. 'rh(» circuit including the 
winding of the tdectromagnetio 
mechanism which trii>.t a circuit- 
breaker, et.t!. 

Trip Coil. A <M.il arluating u Dirvvt 
Trip. 

Trip Relay. A relay wliich <‘.onfcrolH 
tho Trip Circuit of a circuit- 
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breaker, etc,, in a protective 
system. 

Trip Switch. A switch for closing the 
tripping circuit of a circuit-breaker, 
etc., for actuating it by hand. 

Triphase. See Tubes -Fbasb. 
Triple-Oonoentrio Cable. A cable in 
which there aro throe conductors, 
consisting of concentric layers of 
strands with layers of insulation 
between and over them. Often 
used for throe -wire distribution, as 
the neutral conductor can easily 
be msfcde of smaller section than the 
others. Cf.TfiBSs-CoBE Cable. 
Triple-Freqnency Harmonic. A supor- 
pOBod sine wave, three times the 
irequency of the fundamental, on 
the wave form of an alternating 
current or voltage. Owing to the 
variation of permeability at differ- 
ent inductions, and to hystorosis 
effects, there is a somewhat pro- 
nounced triple -frequency harmonic 
component in the magnetising 
current of a transformer. This is 
liable to produce circulating cur- 
rents in the closed circuits of JDeZto 
connected windings of three-phase 
transformers, or in Star connected 
windings through the neutral fourth 
wire (if any). Similarly, triple - 
frequency currents are liable to 
circulate through the neutrals of 
a number of star connected alter- 
nators running in parallel with all 
their neutral points earthed. For 
this reason, it is usual either only 
to earth the neutral of one macliino 
at a time, or to oarth them all 
through separate resistances. Soo 
Third Haumonio. 

Triple-Pole Circuit-Breaker, Switch, 
etc. y<'e TrmwE-poLK Switch, etc. 
Tripler, Frequency. Socj Static Fbb- 

QUBHOY ClIANOBB. 

Triplex (Telegraph) System. A system 
in which two inossagos in one direc- 
tion and ouo in llm other can bo 
siont simultaneously over a single 
circuit. 

Triplex Winding. See MultipjiKx 

WlNDINO. 

Tripping Device. A mecliu-ni(uiny or 
idtMitrically aetuaU'il devioo by 
im^ans ofwlii<ih a oiiv.uit'bmaker or 
Btarh^r is e.aust^d t>(> come into the 
off position cither when certain 
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electrical oonditionn are realised or 
by the ndoase of a catch by hand 
or by mechanical movements. See 
also Release. 

Trivector. A meter for integrating 
kV A. -hours or apparent energy, 
consisting of power energy and 
reactive energy integrating mechan- 
isms suitably geared to a third 
kVA.-hour spindle. 

Trolley. A form of current collector 
for taking current from an over- 
head contact lino or Trolley Wire 
to an electric tramoar or railway 
vehicle, consisting of a small 
grooved wheel mounted at the end 
of a pole hinged at its lower end 
and provided with springs, so that 
tho TroUey Wheel prt^saes upward 
on the under side of the wire. Tho 
original form of trolley collector 
was a little wheeled truok running 
on the wiro and towed by a flexible 
cable. 

Trolley: Double, Side Running, Single, 
Trackless, and Under-Running. See 
Double Trolley, Side Running 
Trolley, oto. 

Trolley Base. A fitting fixod to the 
roof of a tramoar, carrying a frame 
pivoted on a vertical axis to which 
is attached the pivoted trolley 
polo and tho springs which prtiss 
it upward. 

Trolley Boom. Soo Trolley Pole. 

Trolley Bus. TikuiLwy Omnibus. 

Trolley Bush. A tubo of anti -friction 
metal or graphite in the oontro of 
a trolley wheel, through which the 
steel axis pin passes and through 
which tho current is taken from 
the whool to tho axis. 

Trolley Car. An oxpn^ssion used, more 
particularly in Amnricn, for a tram- 
car taking current from an over- 
head contact lino. 

Trolley Harp. Tho metal fork at tho 
end of the trolley polo which 
carries tho axis pin of tho trolley 
wheel. 

Trolley Head. The whole fitting at 
tho end of the trolley polo, includ- 
ing tho wheol, harp, etc. 

Trolley Head: Swivelling. St'o Swiv- 
elling Trolley Head. 

TroUey Line. The overhead contact 
line in (di'ctrie (.ramways. 

TroUey Omnibus. A public sorvico 
pasHongor vehicle on ordinary 
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roads ; with steering gear of the 
usual type, driven by electric 
motors wmoh derive their current 
from overhead contact lines. Owing 
to the impossibility of using an 
earth return, two trolleys or a 
double collector, and two overhead 
lines are required. Also called 
Trackless Tr^ley system and ffotZ- 
less Traction system. 

Trolley Pole. The tapered steel tube 
upon which the Trolley Head is 
mounted ; usually insulated from 
the trolley head and with a 
separate cable for conveyance of 
the current. 

Trolley Retriever. An arrangement 
for lowering the Trolley clear of 
the overhead construction if it 
should jump ofE the wire. 

Trolley Eeverser. See Automatio 
TroliiBY Reveiisbb. 

Trolley Shoe. A collecting shoe some- 
times used instead of a wheel at the 
end of a troUey pole. 

Trolley Standard. A short iron 
upright, attached to the roof of a 
tramcar, from the top end of 
which the trolley pole is pivoted ; 
used on double decked cars without 
top covers. 

Trolley System. The system of 
electric tramways in which current 
is collected from an overhead 
contact line or linos. 

Trolley Wheel. The grooved wheel in 
a trolley collector, usually of gun 
metal, which actually makes c<in- 
taot with the overhead contact 
line ; sometimes with the tread 
of the centre part of tho groove 
renewable. 

Trolley Wire. The overlwmd coutnet 
lino in tramways, etc., or tho kirul 
of wire urt<ul for the purpose. 

Trolley Wire : Figure Eight and 
Grooved. Soo Figure Eight Wire 
and Grooved Wire. 

Tropical Switch. A branch switch 
mounted on feet clear of the wall. 

Trotter Photometer. A portable fonti 
of Illumination Photometer^ in 
which the brightnoHH of tho com- 
parison .screen is varied by tilting 
it. 

Trough, Voltaic, Soo Voi/rAio 
Trough. 

Troughing. See Cable Troughing. 


Truck-Type Switchgear. See Car- 
riage Type Switchgear. 

True Arc Voltage (in Arc Welding). 
The sum of the Arc Strewn Voltage 
and the cathode and anochi drops. 
Cf. Weldinq Arc Voitagr. 

True Dielectric. A substanco such as 
paraffin, sulphur, etc., containing 
few, if any, free ions or electrons, 
and therefore a nearly perfect 
dioltictric in its liquid nnei solid 
fltaloH. Cf. Pseudo -Dielectric. 

True Ohm. The actual value of the 
practical unit of resistance, i.e. 
10® absolute oloctromagnctic units. 
In view of tho fact that standards 
of resistance can only be mode 
approximately to this true value, 
tno International Ohm has a value 
of about 1*00062 true ohm. 

True Power. Si'to True Watts. 

True Remanence. I'Ik^ total rosidual 
flux remaining after the magnetis- 
ing force is rennovod, not allowing 
for such Helf-d(‘magii(^tpiHlng as may 
exist. 

True Resistance. See Ohmio Resist- 
ance. 

True Watts. This cxpri'ission is some- 
times used in exprossing t.ho power 
in an alternating ciirnmt circuit 
(being equal to the product of the 
volts, nmport'ts, and pover factor) 
in contradistinction to Apparent 
Watts, or Volt-A mprres. 

Trunk. (1) Soe Trunk lAne. (2) In 
automat, ic telephone exchanges, a 
Link. (,1) Used in tlm U.R.A. for a 
Junction. Line. 

Trunk Circuit. (I) A <‘.ircuit. within 
an oxchango, comu'cUod to a Trunk 
lAne. (2) Ru<ih a e.ir<*.uit including 
the Trunk lAnv. 

Trunk Feeder. A I'ceJvr i^oi meeting a 
generating stal.ion with a sub- 
station or iiit,m*-eoim(‘e.t,iiig two 
gemirating stations or two sub- 
stations. 

Trunk Hunting. An expression UH(«d 
in automatic toU^ihone working for 
tho autoinath*. niovenuuit of a v.on- 
tact arm in a sehuM.or until it comos 
to rest on a coni, act- c.onnechul to 
an idle lino or sr^t'ot-or. 

Trunk Line. A hdephono circuit con- 
ni'Cting t.wo exchanges in cliffonmt 
an'tis, call<‘<l a Long I)i»ta7hr.c Line 
in th(s U.fcJ.A. 

Trunk Main. Trunk Feeder. 
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Trunk Switchboard. A telephone 
exchange Hwitohboard for making 
connection to Trunk Lines, 

Trunk Switching Circuit. The part of 
a toUiphone circuit at a Trunk 
Exchange connecting a Subscriber's 
Line or an incoming Junction Line 
to an outgoing Trusik Line. 

Trunnion Type o£ Alternator. A t3^ 
of alternator in which the stator is 
supported by radial arms from 
central hubs on each side, mounted 
on the main bearing brackets, and 
thus without any separate bed- 
lates or brackets. The stator can 
e unlocked and rotated round to 
bring any part into a convenient 
position for inH]Jootion. 

Tube : Ballast, Branly, Braun, Cathode 
Bay, Gommntator, Codidge, Crookes, 
Detector, Electron, Electron Dis- 
ohai'ge. Electron linage, Expulsion, 
Faraday, Focus, Gas, Gas-Dis- 
oharge, Geisler, Gundelaoh, Hard, 
Hittorf, Insulating, Jackson, Lenard, 
Lilienfeld, Mazwe^ MUUer, Neon, 
Radiator, Bdntgen, Shearer, Soft, 
Thermionic, Vacuum and “ X ” 
Ray. S<i(» liAnLABT Tuuk, BraniiY 
Tuum, etc. 

Tube Fuse. A fuso in which the 
fusible wiiH^ is enclosed in a tube of 
insulating materlHl. 

Tube Railway. An underground 
eluotric railway iii <l<wp level cast- 
iron lined tunnels of circular section 
each containing a single track, 
using spt^cial rolling stock with 
small cUtaranoe. 

Tubes of Force and Flux. Ex- 
I^roHsions proforn'd to Lines of 
Eoree, in quantitative consitUjra- 
t.ion of nuignotic and forco 

and iliix, and in d<<iHci'il)ing the 
sptUN^ eiiclosoil by a eolloetioii of 
“lin<‘H” (»f fonw', <'te., passing 
tlirougli the boundary of a small 
area normal to t lmir diroetion. 

Tubing: Slip-Joint and Screwed. S(^ 
Hup-Joint Tubing and Scukwjcd 
Tubing. 

Tubular Electric Heating System. A 

systmn of <fl<ietrie heating in which 
th(» beat is given out at a low 
htiMiM'ratiin^ (al>out 200° b\) from 
tiils's containing ntsishitu^e 
nmulw of iiK'hroiim or otlu^r wiro 
without any circulaling liquid. 


Tubular Electromagnet. See Iron- 
CLlAU Eliiotromagnrt. 

Tubular Lamp. (1) An incandescent 
lamp for special purposes, such os 
for use in linos in trough reflectors, 
with a bulb in the form of a tube, 
either with the terminals at the 
same or at opposite ends. (2) A 
lamp in which the light is emitted by 
glowing gases or vapour in a tube, 
e.g. 81 nne forms of Mercury -Vapour 
and Vacuum-Tube Ijmnpa. 

Tubular Protection. A form of pro- 
tection for am)aratus for colliories 
similar to that described under 
Labyrinth Protection in which the 
})u.suago ounsisis of groups of 
parallel flno tubes. 

Tudsbnry Machine. A form of 
iiifluoiice machine working inside 
a olosod vessel and using oom- 
proasod air as a dielectric, on 
account of its greater insulating 
quality and dielectric strength than 
air at ordinary prossuros. 

Tnmbler Switch. A compact form of 
quick break, single pole switch 
actuated by a short lover with a 
round knob ; extensively used as 
a branch switch in lighting instal- 
lations. 

Tuned Anode Circuit. An Anode Cir- 
cuit of a Uiormionio valvo with the 
inductance and capacity adjust<sl 
t<» give it a natural iKjriod of 
oscillation or resonance. 

Tuned Anode Coupling. A mothod of 
coupling high-fr<Hiuoncy ampliflor 
valves in wliich the inductance and 
a variable cotidensor in parallel arct 
used to tune one anode circuit and 
the e.m.f. across thorn (which is 
iiigh owing to thet liigh iinpedanco 
to the froepumey in ({iK^stion) is 
ajtplied through a eondemser to the 
grid of tho next valvo. 

Tuned Cirouit. A cireuit with induct- 
ances ami oapacuty so adjusliod that 
it resonates to a particular fro- 
quemey. 

Tuned Plate Circuit. Sec Tunkd 
Anodw Circuit. 

Tuned Reed Frequency Meter. See 
Vibrating Rkkd Instrumknth. 
Tuned Reed Rectifier. H<io Vibratino 

RuJKD ItlCCJTIiriKR. 

Tuned Relay. A liday cm[)loyod in 
some protective sysUitns provUhid 
with uiechanical or other rosonat- 
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mg arrangemente bo that it respoads 
only to ourrents of the normal 
frequency of the system. 

Toner. Any apparatus for making an 
adjustment to an OacUlatmg Ow- 
cmt in ^reless telegraphy, etc., to 
bring it into Resonance with 
another. 

Toner, Multiple. See Multiple 
Tunbb and Two-CmouiT Tunbb. 

Tongar Reoti&er. A rectifier for 
obtaining unidireotional currents 
from alternating current circuits 
acting on the principle of the Ther^ 
mionio Fa^ve. with a heated filament 
as cathode and a graphite disc as 
anode in argon at a low pressure. 

Tungsten Arc-Iiamp. A lamp used 
where a vei^ small but intense 
source of light is required, in 
which an arc is produced between 
tungsten electrodes in an inert gas. 
One commercial form is called the 
PovntoUte Lamp. 

Tungsten Filament. A filament for 
incandescent lamps made of the 
metal Tungsten, the fusing point 
of which is about 1,700® C. The 
earlier tungsten fil^ents wem 
mode by a squirting process, but 
they are now universally wire- 
drawn. In the smaller sizes, they 
are run in a vacuum but in the 
larger lanips they are used in 
a tightly coiled form in inert gas 
at ordinary pressures. See Gas- 
PiLLHD Lamps. Tungsten fila- 
ments are also nsed in thermionic 
valvoH and other tubes requiring 
an inoandoscont Cathode. 

Tungsten Filament Lamp or Tungsten 
Lamp. An inoandesc^mt lamp with 
a Tungsten Filament. 

Tuning. The adjustment of the 
inductance or capaoituiioc (or both) 
of an osculating oirouit to get the 
maximum degree of Resonance 
with received waves of a particular 
wave length and the minimum 
degree of response to waves of any 
other length. See Syntony. 

Tuning ; Band Pass, Flat, Permeabil- 
ity, Quiet, Sharp, and Visual, bou 
Band Pass Tuning, Tuning, 
etc. 

Tuning Coil. See Tuning Induo- 

TANOBS. 

Tuning Condenser. A variable oon- 
denaer used for tuning an osoil- 


lating ciroiiit in wireless telegraphy, 
etc. 

Tuning Curve. See Resonakob 

CUBVE. 

Tuning Errors (in Wireless Direction 
Finders). See Loop Tuning Erbob 
and Plain Tuning Ebrob. 

Tuning Pork Drive (in Wireless 
Transmitters). A method of J»- 
dependent D^e for ensuring con- 
stancy of wave length in which a 
high hannoiiio of the ORoillati(»n.s 
controlled by the continuous vibra- 
tion of a timing fork, seleciod by 
filter circuits and stitingly amplified 
determines the frequency of the 
main oscillator. Cf. Crystal 
Controller. 

Tuning Indnctanoe. A variable In- 
ductance used for tuning an oscil- 
lating circuit in wireless telegraphy, 
eto. 

Tnning In. Adjusting the tuning 
of a wireless roooiving oirouit to 
give the maximum response to 
waves from the station which it 
is desired to hoar. 

Tuning Out. Adjusting the tuning of 
a receiving cirouit to give the 
minimum response to wavos from 
sources which it is not desired to 
hear. 

Tuning Switch. A switch fur making 
adjuHtiiimits necossury for tuning a 
wireless roceiving circuit. 

Tunnel. Seo Closed Slot. 

Tnnnel Winding. An armature or 
Rotor winding, otc„ in which the 
oonduotors are drawn into Closed 
Slots in tho ooro. 

Tunnel Wound Armature, Rotor, eto. 
An armaturo, rotor, etc., in which 
the winding is contained in Closed 
Slots. 

Turbo-Alternator. An alternator of 
special design for direct coupling 
to a steam turbine ; usually 
running at a speed from 1,0U0 to 
3,000 r.p.m. ; of tho revolving 
field magnet type, with either a 
cylindrical field system with dis- 
tributed winding or salient polos, 
and, in the larger sizes, fully 
enclosed with forced ventilation. 

Turbo-Converter. A form of turbo- 
generator ft)r producing direct 
ourreut, dosigiied to obviate the 
diilloulties in tiio design of a 
dimet current generator of large 
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size running at turbine spoeda ; 
boin^ virtually a oombination of 
an induotion generator and a 
rotary converter. The rotor of the 
induotion generator is mounted on 
the turbine shaft, while the over- 
hanging member surrounding it is 
free to revolve and is connected 
mechanically to the armature of 
the rotary converter. 

Turbo-Dynamo. A direct current 
generator of special design for 
direct coupling to a high speed 
steam turbine provided with a 
specially strengthened commutator 
usually held down by shrink rings, 
and with Oomnuiaiinff Poles, Com- 
pensaH^ W%ndim,ga, or both, to 
minimise sparking. Such machines 
can only made satisfactorily in 
comparatively small sizes. 
Tnrbo-Mectrio Locomotive. A loco- 
motive for large powers and hi^h 
speeds, on steam railways, in 
which the axles are driven by 
electric motors supplied with cur- 
rent from a steam turbine carried, 
oompleto with boiler, cundonsing 
plant, etc., on the locomotive. 
Turbo-Electrio System of Eleotiio 
Winding. A modification of the 
Ilgtier Syateni in which tho fl^hoel 
sot is normally driven through 
gearing by a steam turbine. Its 
shaft also carries an induotion 
motor which can drive it from tho 
main supply when tho local turbino 
is not under stoam, or can act as a 
rogonorativo brake when more 
power is being returned than can 
bo absorbed in tho flywheel. 
Turbo-Generator. A generator of 
special design for direct coupling 
to a steam turbino (see Tuimo- 
AiiTBBNAToa and Turbo -Dynamo), 
or tho whole set consisting of 
turbine and generator. 
Turbo-Generator, Geared. See 

UbARED TURDO-OENEltATOR. 

Turbulator. A form of lOx'plomm 
Pot for cinmit-broakors with trans- 
verso ojMOiings for tho oscapo of tho 
gaH<tH. 

TnmbuU-MoLeod Booster. tSoo 

LANOAsmnn Booster. 

Turns, Demagnetising. Boo Demau- 
NETisiNu Turns 

Turns Ratio (of a Transfomuir). Tim 
ratio of the numlmr of i.uruH por 


phase composing tho High Tension 
winding to those of tho Low 
Tension wiiidiiig. 

Tnm-Switoh. A branch switch actu- 
ated by a handle rotated in one 
direction to open and in the other 
to close tho switch. Cf. Rotary 
Switch. 

Twin Cable, (l) A oublo, flexible or 
otherwise, [containing two separ- 
ately instdated couductops not 
arranged concentrically. (2) in 
Telephony, a cable with a number 
of pairs of conductors oach twisted 
together sciparatoly. 

Twin Cable, multiple. Soo Mut^tipije 
Twin Cable. 

Twin Carbon Aro Lamp. An arc lamp 
with two pairs of carbons arranged 
so that the second pair oomoa into 
use when tho first has burnt away. 
Soo also Magazine Arc -Lamp. 

Twin Concentric Cable. A term now 
applied to a cablo containing a 
central core with two conductors 
not concentrically arranged, sur- 
roundt^d by the strands of a third 
conductor, but somotimes tised to 
moan a two-oonduotor coixcoiitrio 
cable. 

Twin Conductor and Twin Flexible 
Cable. Soe Twin Cable. 

Twin Flexible Cord. A light type of 
twin tloxiblo cable each conductor 
of which is composod of a largo 
number of flno strands, with india- 
rubber insulation and a furthor 
protective covering of cotton or 
silk, twisted togothor and covered 
by a braiding of cotton or silk. 
Largely used for connootioiis to 

S urtable or ptuidanL electric light 
ttings, etc. 

** T” Wire. The wiin^ in a t(ilu])hono 
circuit within the exehungo, con- 
nected to the Tip of t.he plug and 
to the “A” Wire of tho line. Cf. 
**S” VVnufl and **R” Wire. 

Twist System (of Transpositiion). Tho 
older sysUmi in which four wires 
at the corners of a square on (ULch 
pole form tho unit, changing their 
positions in a right-hnndod diwio- 
tiou at each so that a completo 
rotation is obliiiiuul «ivory four 
spans. (Jf. American System. 
Twisted Conductors. Oondtiot.orH for 
armatum burs of largo sectiun, etc.. 
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made up u£ laminatious lightly 
insulated from one another* and 
the whole twisted to minimise 
eddy currents. 

Twisted Sleeve Joint. A form of 
Mechanical Jomt used particularly 
for jointing aluminium cables* 
made by drawing a sleeve over 
the overlapping ends of the cables 
to be jomted and twisting the 
whole. 

Twisted Strip Ammeter. An early 
form of ammeter, due to Ayrton 
and Perry, in wliich a soft iron 
mass, attached to a spring formed 
by a twisted strip of metal, was 
attracted by a solenoid, causing 
the strip to extend and partially 
to unwind itself, so that a pointer 
attached to its end gave a mag- 
nified indication of the extension 
by its rotation on a scale. 

Twined Strip Galvanometer. A 
development, by Duddell, of the 
Twisted Strip Amneter, in which 
the extension of the spring and its 
consequent unwinding is caused by 
the heating effect of the current to 
be measured, and a mirror replaces 
the pointer. 

Twisted Winding. A winding for 
largo goneratora, etc., composed of 
Twiat^ Co'nduotora. 

Two-Band Telephony. Soo Bi- Band 

TbTjISPHONY. 

Two-Ciiooit Tuner. An arrangemc'iit 
for tuning simultaneously two 
tuned and coupled circuits. 

Two-Cironit Winding. See Wavie 
Winding. 

Two-Condnetor Wiring. Wiring in 
which two separate conduct<ir8, 
one for each pole, are brought to 
every point, whether both arv. 
insulated or one is <^arthed. Cf. 
Single Conditotor Wiring. 

Two-Core Gable. A cable with two 
separately insulated conductors 
alongside each other or twisted 
together. Cf. Twin Conobntrio 
Cable. 

Two-Eleotrode Beotifleation. Rectifi- 
cation by an ordinary throe-eUw- 
trode thormionio valve, using the 
unilateral conductivity betw(K)ii 
the filament and tho plate, while 
the grid takes no part in tho 
rectification, although it is given a 
positive bias to decrease the resist- 


ance and to avoitl s])aon charge 
efiocts. 

Two-Eleotrode Valve. Soe Diode. 

Two-Flnid Cell. Soo Double-Fluid 
Cell. 

Two-Plnid Theory. The early theory 
of electrostatics which regarded 
positive and negative eleotrioity as 
Wo separate fluids mutually neu- 
tralising each other when present 
in equal quantities. Cf. One-Fluid 
Theory. 

Two-Meter Battery System. A system 
of measuring tho charge and dis- 
charge of an aoouinulator battery 
employing separate ampere-hour 
meters oouneotod in series, but 
each only actuated by a current 
in one direction. Cf. One-Meter 
Battery System. 

Two-Part Gommutetor. A form of 
commutator now only used on 
very small machinos, with only one 
armature coil, oonsisting of two 
segments formed by ^viding a 
metal tube into two parts, each 
separately mounted on an insu- 
lating cylinder. 

Two-Phase. Pertaining to an alter- 
nating current system whore the 
circuit is divided into two branches 
or Phases^ the curronts in which are 
displaced from each other by 00**. 

Two-Phase Alternator. An alternator 
provided with twu armature cir- 
cuits, BO placed that the o.in.f.*s 
in them differ in phase by 90°. 

Two-Phase Currents. Alternating 
currents flowing in tho two 
branchnH t)f a two-phoso system 
displaced from each other by 90®, 
i.o. by one quarter of a p«'ri<ul. 

Two-phose Five-Wire System. A 
sysUwn of (lislnliut ion siiuilur 1<» a 
Two-phase h'tmr- Wire System I)ut 
with an additional conductor 
coniKM-hnl to tho niiddl<i })oints «»f 
both 

Two-Phase Four-Wire System. A 

sysiem of distribul-ion of Two- 
Phase Gurretita m which two 
separate conductors aro usi^d for 
each phoHo. 

Two-Phase Generator. Boo Two- 

PiiAHK Alternator. 

Two-Phase Motor. A motor for 
running on Two- Phase OurrentSp 
usually of the hiduction tyjio. 

Two-Phase Three-Wire System. A 
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system of distribution of Tv3o- 
Phase Cwrents in which one wire 
is common to both phases. 

Two-Phase Winding. A winding 
divided into two S3rmmetrioolly 
arranged circuits, for Two- Phase 
Ourrents. 

Two-Pin Ping. The ordinary form 
of plug fur making coiinuotion 
between a flexible coxd and a wall 
socket, with the contacts for the 
two poles consisting of projecting 
pins side by side. Cf. Concentric 
Plttq and Thrbe-Pin Plxjq. 

Two-Pole (of machines, etc.). See 
Bipolar. 

Two-Pole Switch. The equivalent of 
two Single-Pole switches coupled 
together bo open and clos<j a 
circuit at b( ith poles simu ! taneously . 

Two-Pnrpose Valve. S('o Double 
Purpose Valve. 

Two-Range Winding. Son Ranob. 

Two-Rate Meter. A meter provided 
with two complete movements, or 
one movement with two different 
counting trains and sets of dials, 
put in action during diflorent 
poriods of the day by an automatic 
time-Hwitch or othorwi«t‘. 

Two-Stage Current Transformer. A 
current, transformer for wattiuoterH, 
etc., pruvid<Kl with an auxiliary 
high ponneability core linkod by 
both primary and secondary winef- 
ingH, and carrying a t<^rtiary wind- 
ing oonnecU^d to an additional 
coil on tho wuttrnctcT which hiw 
the fdT<iut of compensating ratio 
and phase tirrors. 

Two-Step Relay. A rolay witli two 
sots of eoni.a(^lH ontf aoiuaUid by 
asniall ourrent anrl both by a larg<>r 
eiiiTMiit. 

Two-Tier Winding. Another name for 
Two - liantje Winding. See Uanqe. 

Two Valve Receiver. See Valve 

Rkoicivkji. 

Two-Wattmeter Method. A method of 
rnoaHUring tho total power in a 
Three-Phase System^ whether tho 
loiul is balanoud or not, by adding 
together the Headings of two watt- 
m<»t<‘rs, each with its current o.tui 


in one phase and its voltage coil 
connected between that phase and 
the third. The same system can be 
applied to integrating meters with 
two movements oonneotod in this 
manner driving the same shaft, 
and one brake and counting gear. 
Of. T II Riflifl- W attmeter Method. 

Two-Wave Rectiiioation. Sec Full- 

Wave HlflOTIPl CATION. 

Two-Way Repeater. A ropijau^r in a 
trf^lophono liiui arranged to amplify 
signals coming from either diroutit )U. 

Two-Way Switch. A switch in which 
a single moving contact makes 
contact with either of two fixed 
contacts altonia lively, used among 
other purposes for controlling 
lights from altemativo positions. 

Two- Wire (Tolograph or Tolophone) 
Cixcilit. A inotallic circuit con- 
sisting of two s(^parato win^s with- 
out earth return. 

Two-Wire System. A system of 
distribution for continuous or 
single phase currents, in which 
only two conductors are employed, 
one for tho load and tho other for 
tho return. Cf. Three-Wire and 
Five -Wire Systems. 

Two-Wire Telephone Gironit. A 
motaliio circuit compos(*d of two 
conductors alongside each other 
or twisted together. 

Type “ A ” Waves. See Continuous 
Waves. 

Type “ A 1 ” Waves. Soo Unmodu- 

LATh3l> KmYEI>(^»NTINIMUIH WaVKH. 

Type“ A II ” Waves. Soo Modulated 

KeVWI) ( iONTINIKUIS WaVMH. 

Type “ A ” Waves. Se<' Speeoii- 
Modulatmd Continuous Waves. 

Type “Al” Waves. Woe Supku- 

AUDIOiriiKyUENOV MODULATED 
(ViNTiNuous Waves. 

Type “B” Waves. Se(^ Damped 

\V AVEH. 

Type Printing Telegraph. A system of 
telegraphy in which the messago is 
aubftnatically printed in type at 
the receiving slat ion. Baudot, 
Creed, ITuaiiics, Murray, SticimJes 
and Tkij^tyi'e Systems, and 
Zeroghai'ii. 
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Ulbrioht Globe or Sphere Photometer. 
An instrument for measuring at 
one operation the mean spherical 
candle-power of a light source ; 
consisting of a hollow globe whit- 
ened inside, within which the lamp 
to be tested is placed. The inten- 
sity of the illumination on the 
interior surface of the globe, on 
account of internal reflection, is 
proportional to the total amount 
of fight emitted by the source in 
all directions, and is observed 
through a small window in the 
globe. 

TTltiniate Limit Switch. See Final 
Lucit Switch. 

tntra-Aoonstio Teleprinter Working. 

The superposition on a telephone 
circuit of teleprinter signsds of a 
frequency above the audio -fre- 
quency range, e.g. about 2900 
cycles per sec. 

tntradyne Reception. A system of 
wireless reception, similar to the 
Bv/perheterodyne system, in which 
the intermediate frequency is 
obtained from auxiliary oscilla- 
tions superposed upon the plate 
circuit of the first valve, 

Ultra-Gamma Radiation. Seo Fbnb- 
TEATiNO Radiation. 

Ultra-Inoandesoent Lamp. An incan- 
descent lamp the efficiency of 
which is increased by the addition 
to the filament of a coating of 
rare oxides, of high selective radia- 
tive power. 

Ultra-magnifler. See Rethoaotion 
CmouiT. 

Ultra-lUorometer. An instrument for 
measuring very small changes in 
dimensions by the alteration in 
the distance apart of the electrodes 
of a condenser and consequent 
slight change in capacitance. 

intra-Photio Radiation. A term 
sometimes used for Ui^tba-Violet 
Bats. 

Ultra-Short Waves. Electric Troves 
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of lengths from 100 cm. to 10 m. 
Of. Miojio Waves. 

Ultrandion. A special t^^o of thor- 
mionic valve receiving circuit 
employing Reaction. 

Ultra-Violet Lamp. A lamp giving 
light particularly rich in ultra- 
violet rays; either a spocial class 
of arc lamp (e.g. the Finaen Lamp), 
a special mercury vapour lamp (e.g. 
the Quartz, M&rama, Uviol, or 
SunUgJU Larr^), or a metal fila- 
ment lamp in a bulb of special 
glass transparent to ultra-violet 
rays. 

Ultra-Violet Light Meter. An instru- 
ment for measuring the intensity 
of that part of the radiation from 
a source which is of higher fre- 
quency than the visible spectrum. 
In one form the rate of charge of a 
condenser by a battery through a 
photoelectric cell screened by a 
suitable filter and exposed to the 
radiation in question is recorded 
by causing a glow tubo to start 
discharging as soon as tho voltagn 
is sufficient. A relay is then ac- 
tuated, which works a counter or 
other recording mechanism, and 
the condenser is discharged so that 
the cycle of operations begins 
again. 

Ultra-Violet Rays. Radiation of a 
higher frequenoy than that which 
can affect tho eye, i.e. beyond 
the visible violet end of tho 
spectrum. Such rays have power- 
ful actinic eSect and have the 
power of causing Ionisation, and 
can produce phosphorescence and 
photoelectric effects. They arc 
also employed extensively for 
curative purposes, and to stimulate 
plant growth. Their wave length 
ranges from about 136 to 4,000 

Angstrbm units, of which the range 

from 2,900 to 3,200 A. has tho 
greatest physiological effect, and 

that below 3,200 A. the greatest 
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photographic effect. See UtjTBA- | 
VIOLET Lamp. 

Ultra-** X ” Rays. Very penetrating 
rays of even shorter wave length 
than Qawma Raya. 

Umbrella Aerial. A form of aerial for 
wireless transmitting stations in 
which the component wires radiate 
from a central pole or tower 
downwards to the groimd. 

Umbrella Type Alternator. A vertical 
shaft alternator for coupling to 
water turbines, in which an over- 
hung revolving field surrounds the 
stationary armature. 

UnarmoTued Cable. A cable, lead 
covered or otherwise, in which 
there is no outside protective 
covering of steel wire or tape. 
Cf. ABMOunED Cable. 

Unbalanced Load. A load which is 
unequal on the two sides of a 
three -wire system, or in the three 
branches of a three-phase system, 
etc. 

Unbalanced Magnetic PuU. The trans- 
verso magnetic pull on the rotor 
of a machino when slightly out of 
centre, due to inequality of air gajj ; 
producing a bonding moment in 
the shaft and excessive wear of 
the bearings, both of which tend 
to aggravate the cause. 

Unbalwced System and Unbalanced 
Three-Phase System. Soe Un- 
balanced Load. 

Undamped Oscillations and Waves. 

OaciUaliona or Waves which con- 
tinue with undiminishod amplitude 
as long OB they last. 

Under-Compensated Meter. An Jn- 
duction Meter reading high with a 
leading current and low with a 
lagging current, owing to insuffi- 
ciont Phase Com'pQ.naation. 

Under-Contact Rail. A coiuUictor rail 
supported from above so that the 
collectors can make contact with 
the underside, while tho upper 
part is well protecUid from acci- 
dental contact. Cf. Top and Side 
Contact Hails. 

Underground Cable. A cable with 
Hiiitablo insulation and protection 
(lend cowering, armouring, etc.) 
for laying undorgroimd, either 
direct, when steel armouring is 
usual, on tho Solid System in 
troughing with bitumen, or drawn 


into Ducts, Tho insulation is 
usually impregnated paper or jute, 
or vulcanised bitumen. 

Underground Conduit. Some form of 
tube or channel laid underground 
for the reception of cables ; of 
earthenware, iron, oement, bitu- 
men composition, etc. 

Underload Oirouit-Bieaker, Relay, 
Release, etc. See Minim om Cin- 

OUIT-BnEAKEB, oto. 

Underrunning Bail. See Under Con- 
tact Rail. 

Underrunning Trolley. The usual 
type of trolley which makes 
contact with the underside of the 
wire. 

Undeisatorated Exciter. A small 
exciter worked on the steep pEirt 
of its saturation curve, employed 
to steady the speed of an Inverted 
Rotary Converter by compensating 
for the fiold weakening effect of 
lading currents in the converter 
which would tend to increase the 
speed. 

Underslung Monorail Railway. See 

Suspended Railway. 

Undert^ Dynamo or Generator. 
A bipolar dynamo in which the 
armature is situated below the 
yoke. Cf. Ovebtypb Dynamo. 
Under-Voltage Circoit-Breidcer, Relay, 
Release, etc. A Circuit- Breaker, 
Relay, ('to., coining into action 
when tho voltago falls below a pro- 
dotorminod value. 

Undnlator. (1) A toU^graph receiving 
instrument for use on long lines, 
consisting of a delicate polarised 
relay, to the arm of which a 
sypiion pen is attached, making a 
wavy lino record similar to that of 
a Siphon Recorder on a paper strip. 
This instrument is used in con- 
junction with the Oulatad Relay 
for cable circuits. (2) An appar- 
atus of tho nature of an Ionic 
“ VeUve used for converting d.c.. 
into ii.e. 

Undulatory Current. See PuisATiNa 

Cl/RBENT. 

Unequal Linkage Leakage (in Indue - 
lion Mdlors, etc.). S<h' Dikesiusn- 
TiAii Leakauu. 

Unidirectional Aerial. An lu^rial 
arranged to sond out waves of 
maximum strength in a particular 
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direction but nearly zero in the 
opposite direction. Of. Dibbo- 
TIONAL AbBIAL. 

Unidirectional Gnirent. A current* 
with or without pulsations, flowing 
in one direction only. 

Unidirectional Receiver. A wireless re- 
ceiver having maximum sensitivity 
in a particular direction but prac- 
tically zero in the opposite aireo- 
tion. Of. DraacTiONAL Reobivkb. 

Unidirectional Transmitter. A wire- 
less transmittc'r employing a XJni- 
directional Aerial. 

Unidyne Reception. A name given to 
an arrangement of wireless receiv- 
ing apparatus in which the same 
battery is used for the filament and 
anode circuit, and an additional 
electrode is employed to prevent an 
excessive space charge. 

Unifllar Snspension. Suspension of 
the moving system in galvano- 
meters, etc., by a single thread, 
wire, fibre, etc., the torsion of which 
provides the whole or part of the 
restoring force. C5£. BiFiiiAR Sus- 
pension. 

Unilateral Condnotivity. Conduc- 
tivity in one direction only. See 
Cbystal Detbotob, Reotifibe, 
etc. 

Uninsulated Conductor. A conductor 
which, even if not purposely con- 
nected with the earth, has no 
special precautions taken to secure 
its insulation from the earth. 

Uniphase. See Single -Phase. 

Unipivot Instrument. A funn of 
moving coil instrument in wliich 
the moving system is balanced on 
a single pivot at its centre of 
gravity. 

U^polar Dynamo or Generator. See 
Homopolab Genebatob. 

Uniselector. A selector in which the 
moving s^tem has a circular 
motion and does not move axially 
to change the level. It may, 
however, carry wipers on more 
than one level. 

Unit (of Electric Supply). See Boahd 
OP Tbadb Unit. * 

Unit(a) : Absolute. Angstrfim. Arbit- 
rary, Board of Trade. C.G.S., 
Derived. Electro-magnetic. Electro- 
statio. Fundamental, Gaussian, 
Heaviside. Independent. Practical, 
QJB.S., Siemens, and Weber’s. 


See Absolutb Units, Angstrom 
Unit, etc. 

Unit Charge (Eloctrostatio). That 
charge which, if concentrated at a 
point, exerts a mechanical i*r>pc]ling 
force of one dyne on an equal 
charge of the same sign concen- 
trated at a point one centimetre 
from it in a vacuum. Symbol; Q. 
See also Quantity of Eleotbioity. 

Unit Electric Flux. The electric flux 
produced Unit Charge. 

Unit Feeder. See Single Feeder. 

Unit lllagnetio Pole. A magnetio polo 
supposed concentrated at a point 
which, when placed one centimetre 
from another polo of equal stnmgth, 
in a vacjuum, n^peJs it with a forc-e 
equal to orio ilyiK^. 

Unit Switch. A name sometimes 
given to one of a series of con- 
tactors ill a traction controlling 
equipment, oto. 

Unit Tube of (Electrostatic or Electro- 
magnetic) Force. See Faraday 
Tube and Maxwell Tube. 

Unitary Ratio. The ratio of the 
eloctromagnetio to the olectrostatio 
absolute units, equal to the velocity 
of light and other electric waves in 
centiinotros per second, i.o, approx- 
imately 3 X 101®. 

Universal Battery System. A t^>rm 
applied in tolegrapliy for the Cen- 
tral Battery System. 

Universal Controller. A controller for 
crane work, etc., in which vortical 
movement of the liandlo controls 
the hoisting motor, and horizontal 
movement the slowing motor, so 
that the load follows the move- 
ments of the handle. 

Universal Mains Receiver. A roceivor 

whicli can lx* worked on a.<*.. or 
d.c. mains without. alt(*ral,ion. 

Universal Shunt. A gaivanoniet<'r 
shunt box a^^nng(^d so that it can 
be used with galvanornot-ors of 
widely differing rosistancos. The 
shunt resistance is permanently 
oonneoted across the terminals of 
the galvanometer, and the circuit 
is connected to proportional tnj>- 
I}ings thereon. 

Universal Valves. Tlierm ionic Valv<‘H 
for use in Universal Alaim lUi- 
edvers. Usually of the indin el ly 
heated type the heaU^rs of which 
can be connected in sorios direct 
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oil tho luainH with or without a 
t'lirtlu'f roHiHtaiLce but without a 
1 ninsfnriiiov. 

Unloaded Aerial. An aerial with no 
imIjIoiI inductance or oapaoitauoe. 
Son LoAUKD ABTWAIi. 

Unloaded Wavelength. The wave- 
IniiKlh ^'.on'oriponding to the fro- I 
<pn*n<'y of the free OHcillationa in an 
luirial without the addition of in- 
(liu^t'tuioo or oup^itanci'. 

Unmarked Pole. The South Pole of a 
pi^nnanunt magnet. Cf. Mabkbid 

POliK. 

Unmodulated. Key Controlled Con- 
tinuous Waves. Continuous waves 
brnknii up for telegraph signalling 
{)urpoH<»H by a dofinito change of 
aiiiplitudo or frequency. (Soino- 
tiriu'H ridlod Type A\ Wavea.) 
Untuned Aerial. See Apbjbiodio 
Akiual. 

Untuned Circuit. Sec Apbbiodio 

t’llWMUT. 

Untuned Secondary Circuit. A detec- 
tor circuit in a wireless receiving 
o([uipnumt inductively ooujiled to 
tliM ttoriul circuit, but having no 
ilotlniU) period of oscillation of its 
own. 

Upper Hemispherical (Luminous) 
Flux. Tho Ilux emitted by a light 
noureo above an horizontal piano 


through its centre. Cf. Loweb 
Hemisphbbioal Flux. 

Upper Side Band. A Side Band com- 
posed of frequencies of the sum of 
tho Carrier and modulating Fre- 
guenciea. Sometimes eliminated by 
wave filters, etc., together with the 
cniTier frequency wave, so that only 
tho Lower Side Band is transmitted 
in order to economise power, to 
take up a narrower range of fre- 
quencies, and for other reasons. 
When this is done, it is necessary 
to re-introduce the carrier fre- 
quency in the receiving apparatus 
in order to obtain the correct 
resultant audio-frequencies for in- 
telligible speech. 

Uranium Bays. See Beqttxbbl 
Rays. 

Utilisation Coeffleieni Speoifle. See 

SPEOIEia U THJSATION COBrnOIENT. 

utilisation Factor. A term used in 
photometry for the ratio of the 
luminous flux reaching the working 

S lane from a lamp to the whole 
ux from that lamp. 

Uviol Lamp. A mercury vapour lamp 
for photographic and medical work, 
made with a special glass nearly as 
transparent to ultra-violet rays as 
quartz. Cf. Quabtz Lamp. 
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V. Abbreviation for Volt, Symbol 
for FotomHal Di^erence. 

V. Symbol for the velocity of 
propagation of light and other 
^ectiio -wavea in free space. 
Approximately 3 X lO^® cm. per 
second (or 186,000 miles per 
second) ; more accurately 2*9982 x 
IQW cm. per second. 

VA. Abbreviation for VoU-Ampere, 
y&ono-JTiiLCtioii. A thermo-couple 
attached to a fine heating wire in 
an exhausted bulb, for the meas- 
urement of alternating or high 
frequency current in the latter by 
a galvanometer connected to the 
former. 

'Vaoniun Cleaner (Electric). An 
apparatus for removal of dust 
from fabrics, etc., with an elec- 
trically driven fan or pump for 
drawing air through a nozzle applied 
to the article to be cleaned. 
Vacniuxi Impregnation, See Vaouxth 
OVBN. 

Vaonnm (Pilament) Lamp. A Fila- 
ment Lamp in which the filament 
is enclosed in a bulb exhausted to 
a high vacuum. Cf. Gas-FilIiED 
Lamp. 

Vaoutim Oven. An oven for heating 
armatures, coils, etc., to a moderate 
temperature in a vacuum to ensure 
remowil of moisture from the 
insulation, or to effect the thoroiigh 
impregnation of fibrous insulating 
materisbls with varnishes, etc., by 
appl 3 nng them in a vacuum so 
that when the full air pressure is 
again applied, the impregnating 
material is forced into every 
crevice. 

yaoanm Tube. A term formerly 
^plied to ill forms of Diacfuurge 
Tube, but properly limited to 
those in which the vacuum is high 
enough for the residual gas not 
to affect the discharpo. 

Vaonnm Tube. Inverted. See In- 

VBETBD YaCJUUM TxTBII. 

Vaonnm Switch. An electromagnet- 
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ioally actuated switch with the con- 
tacts enclosed in an exhausted bulb. 

Vaenum Tnbe Lamp. Soo Oah Dia- 

OUABOE Lamp. 

Vaenum Valve. A Vaewam Tube hav- 
ing rectifying properties. Sec Os- 
oilijATION Valvjhi, Lodgh VaIiVS, 
etc. 

Vagabond Cnnents. Leakage cur- 
rents flowing in the earth fnuii 
electric supmy or traction systems. 
They are liaole to cause electrolytic 
damage to buried metal pipes, etc. 

Valve (Electric). A device whi<^ 
only allows the flow of current in 
one direction, i.e. a ReoUfier, The 
use of the term is generally liiiiitod 
to apparatus without moving 
parts, to. wireless telegraphy, etc., 
the term valve is commonly used 
for a thermionic valve, whothor 
used strictly as a rectifier or not. 
See also A-oto-Convbbtbib. 

Valve : Absorber, Bigrid, Bright 
Emitter, Buffer, Cold Emitter, Con- 
trol, Demountable, Double-Purpose, 
Driver, DuU-Emitter, Eleotrolytio, 
Eleofarometer, Eleotron, Five-Eleo- 
trode, Pooi-Eleotrode, fiiles. Hard, 
Helinm, lodirectly-Heated, lonio, 
Lodge, SEetallised, Modulating, Mul- 
tigrid, STodou, Oscillation, Output, 
Power, Raytheon, Rectifying, Re- 
tardation, Screened, Shielded Grid, 
Soft, Spaoe-Charge Grid, Super- 
power, Thermionic, Three-Blec- 
trode, Three-in-One, Transmitting, 
Two-Eleotrode, Two-Purpose, Uni- 
versal, Vaonnm, Variable-Mn, and 
Water-Cooled. S o o ABsoEiticn 
Valve, Bigbld Valve, oto. 

Valve Adaptor. An accessory whereby 
a Thermionic Valve with one typo 
of terminal can bo used in a holcfor 
designed for another type. 

Valve Amplifier. See Theiiuionio 
Amplitusb. 

Valve Base or Cap. The cap on a 
TTtcrmionic Vctlve which carries the 
contact pins fitting into the Hockets 
in the holder. 
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Valve Counter. An apparatuu for 
dettioLiu^ Binglo alpha or Hiznilar 
projected particles by the snddon 
ionisation produced in a apooial 
chamber connected through cunpii- 
fying valves to an oscillogrt\ph. 

Valve Detector. Seo Thbbmionxo 

DaTEOTOB. 

Valve Drive. Independeiht Drive in 
wliich the froquonoy of tho master 
oscillator is dotermined by the 
natural period of a therniioiiic 
valve oscillator. Of. MEOHANiaAi. 
Deuvb. 

Valve Holder. An appliance for hold- 
ing and making contact with tho 
terminals of Thermionic Valvest 
usually arranged so tliat tho valve 
can bo inserted only the right way 
round. 

Valve Holder : Anti-Oapacitance, Anti- 
Microphonio, and Anti-Vibration. 
Sec Anti - Oapaoitanoe Valve 
Holder, Anti-Miobdphonio 
Valve Koldeb, etc. 

Valve Noise. InteHering noise heard 
in wireless receivers, duo to causes 
within tho valves themselves. 

Valve Oscillator. See Tuekmxonio 
Oscillator, 

Valve Receiver. A wirokss roc<*iving 
sot employing Therndonic 
a doti'ctor, amplifiers, ote. 

Valve Rectifier. See Valve and 
Keotxfier. 

Valve Relay. A thermionic valve 
cunnoctod to an oscillator and 
arranged to act as a lieloy (nut 
an A^npKJicr) by producing sus- 
tained ouciliations in the anode 
circuit as soon as tho weak oscilla- 
tion in tlm grid circuit roaches a 
Builioient value to react on it. 

Valve Transmitter. A wireless trans- 
mitting apparatus employing 
Thermitmio Vah'ea as llio source of 
tlm oscillations. 

Valve Voltmeter. Thermionic 
Voltmeter. 

Valve-operated Induction Furnace. A 

high-fr(i(pioiicy induction furuueo 
in which the supply, at a sui1.abh' 
frequiuicy is (terivod from ti 
Thmnionic Oscillator. 

VAr. Abbreviation for V oli-ampe.rrfi 
lime, live. 

Var. Praeiieal unit of Hearlwe 
Power t being oiu» reae.Live volt- 
amixmL 


Var-hour Meter. See Reactive 
Volt-Ampere Meter. 

Variable Condenser. A condenser, 
the capacity of which can be ad- 
justed by a relative movement of 
the electrodes or otherwise, e.g. a 
Tuning Oondenaer. 

Variable Coupling. Inductive coup- 
ling, tho tightness of which can be 
varied by relative movement of 
the primary and secondary wind- 
ings ; used in wireless telegraphy 
to adjust the Sharpness of the 
Tuning^ and to control the amount 
of Itetruactiun in regenerative cir- 
cuits. 

Variable Inductance. An inductance, 
the value of which can bo varied, 
e.g. a Twrdng Inductance. See also 
Variometer. 

Variable-Mu Valve. A type of 
Screened Valve in which the range 
of distorbionless working is in- 
creased by a design such tliat tho 
anode current-grid voltage ohar- 
aoteristio has a long gradual 
curvature at high negative grid 
voltages in such valves the ampli- 
tude factor can be varied by 
adjusting tho grid bias either 
manually or automatically accord- 
ing to tho signal strength. 

Variable Ratio Transtormer. A 
transformer tho voltage ratio of 
which can bo varied by means of 
tappings on tho secondary winding 
or othorwiso. 

Variable Resistance. Soo Rheostat. 

Variable Speed Motor. A motor the 
speed of which can bo adjusted to 
any desired value, irrespective of 
the load, within oi^rtaiD limitations. 
Of. Vartinq Speed Motor. 

Variable Speed Scanning. A method 
of scanning in cathodc-ray hde- 
viflion in which tho speed of 
d<»llootiou of tho scanning beam is 
governed by tho optical density t)f 
the of)ject (in this case a film). 
Tho Ixnim in tho rt.’icoivor is of 
constant intensity and copies tho 
motion of the beam in the trans- 
mitter owing to intor-conuiiction of 
tho deflecting circuits and os the 
apparent Lllumiiiation of tho soroen 
dopends upon tlm spiied of the 
Ihhiiu, tli(^ pietun* is nqmnliieed. 

Variable Voltage Control. Control of 
the speod of a motor, otc., by 
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variation of the applied voltage, 
e.g. Wa/rd Leonard System, 

VariaUe Voltage Generator. A gen- 
erator the voltage of which can 
be varied at will between certain 
limits, hy shunt regulation or 
otherwise. 

Variable Voltage Transformer. Sec 

VaBIABLB BaTIO TnANSFOnMEB. 

Variable Voltage Weldii^. A system 
of Arc Welding in which the source 
is arranged to give a reduced 
voltage as the current increases. 

Variation, (l) An expression some- 
times used for the maximum 
deviation, in electrical degrees, 
from synchronism with a wave of 
constant frequency in an alter- 
nator driven by an engine of 
unequal turning moment, and 
sometimes for the angular dis- 
placement of the rotor under these 
conditions in degrees. See also 
CTOIJO lERBaTTLABITT. (2) A 
change in the direction of the 
Magnetic Meridian, 

Variation : Annnid, Diurnal, and 
Secular. See Annual Variation, 
Biubnal Variation, etc. 

Variation Factor. The ratio of the 
maximum to the average illumina- 
tion along a street or over a surface 
under artificial lighting. 

Variation Bange. The ratio of maxi- 
mum to minimum illumination in 
street lighting, etc. 

Vario-Coupler. An apparatus to 
effect a variable coupling of cir- 
cuits, usually of similar coustruo- 
tion to a Variometer but without 
the coils interconnected. 

Variometer. A form of variable 
inductance for aerial circuits, 
composed of two coils wound in 
opposite directions, the angular 
position of which relatively to 
each other can be varied. 

Varley Slide. See Thomson-V ablet 
Coils. 

Varley* s Loop Test. A method of 
Fault Lo^isation in which a 
bridge test is first made of a loop 
of cable containing the fault, with 
one pole of the battery earthed, so 
that the fault forms the comer of 
the bridge, and then one in the 
usual way for copper resistance of 
the loop. Then, if a and b are the 
values of the Proportional Coils (in 


both tests) d is the rosistanco of 
the variable arm in the first test, 
o is the copper resistance and 2 is 
the length of the loop, the dis- 
tance of the fault is 2 (he - ad)lc 
(a -h b). 

Varnish, Insolating. See Insulating 
Varnish. 

Varnished Cambric Cable. See Var- 
nished Cambric. 

Varnished Cambric. Fine cambric 
impregnated with varnish or special 
compounds, usod for the insulation 
of cables, and for the construction 
of tube for insulating slot linings, 
etc. 

Varying Speed Motor. An expression 
used in America to define a motor 
in which the si)oed varies according 
to the load, e.g. a sories wound 
motor. Cf. Vabiabi.w Speed 
Motor. 

Vat, Electroplating. See Eleotro- 
PLATING Vat. 

“ V ” Connection. The connection of 
two phases of a throe -phase cirouit, 
with threo wires taken from their 
common junction and free ends, 
forming the equivalent of a DcUa 
Connection with one phase -winding 
missing. 

Velocity, Ionic, and Wave. Kc*o Ionic 
Velocitt and Wave Velocity. 

Velocity ol Propagation. The velocity 
with which on electrical disturb- 
ance is radiated os a wave through 
a medium, e.g. tho velocity of 
light ; oqual, in tho case of a 
dielectric, to 1/ ■v/(»/i), where x and 
fl are tho ]>orniittivity and per- 
meability of tho inodium. In tho cose 
of waves propagated through wires, 
such as telephono current in a cablo, 
depending also upon tho frequenoy. 
See Distortion. Equal in free 
spaco to 3 X 10*® cm. per second, 
or about 186,000 miles per socoiid. 
Symbol ; V, 

“ V ** End Connections. “ V *’ shaped 
connectors connecting tho pairs of 
bars forming the coil sides in bar 
wound armatures. 

Vent Plug (in Accumulator Qdls). A 
form of stopper for onolosod colls 
which permits t)f oscapo of tho 
gases evolved during charging 
without allowing tho acid to splosh 
over. 

Ventilated Commutator. A type of 
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commutator sometimes used in I magnetised needle or a non-metallio 


turbo -dynamos which has air 
channels in the segments for cool- 
ing purposes . 

Ventilated Motor. A motor with some 
provision for air circulation for 
cooling purposes. Soo Enolosbd 
V iBNTILATIBD MOTOR, PlPB VEN- 
TILATED Motor, etc. 

Ventilating Duct. A channel through 
an armature core, etc., for the 
circulation of air for cooling pur- 
poses. 

Ventilating Dnets : Anal and Radial. 
Sou Axial Doots and Radial 
Ducts. 

Ventilating Fan. In general, a fan, 
electrically driven or otherwise, to 
produce a cuiTont of air for ven- 
tilating purposes, o.g. a centrifugal 
fan at tho end of the rotor of an 
enclosed machine to draw cooling 
air through tho case. 

Ventilating Plant (Electrical). Elec- 
trically driven fans and nocossary 
accoHsorioH for producing n current 
of air for ventilating purposes in 
buildings, ships, itiinos, <«tc. 
Ventilation : Forced and Induced. 

Foikikd Ventilation and In- 
duced Ventilation. 

Verdet’s Constant. The coolKcient 
doti’irniining tin* angle of Magneto^ 
Optical Jiotatioa of a boain of 
polarisod light, produced in a par- 
ticular niatorial ; boing tlio value of 
w in tho oxprossion for t.lu» angle 
of rotation, wll cos pi (wlioro H, 
B, and I are thu field, tho angle 
m*t\voon tho beam and tho linos 
of forco, and tho length rospoc- 
tivoly), jiositive for diainagriotio 
substances, and negative for f«irro- 
inagiK't io sul>st.an(M>s. 

Vernier Coils. Hen Thomson-Varlry 
( loiLS. 

Vernier Condenser. An auxiliary 
variable conilensor for carrying out 
fine wljiiHtnient. 

Vernon Harcourt Pentane Lamp. Hoo 

I’entane Lamp. 

Versatile Galvanometer. Name somo- 
t.iines given to a gal vanornotor 
whieli can be iis<*(l <uther for 
(lir<M-t. or alternating curnuit.. 

Versorial Force. Diukotivk 

KoI«!E. 

Versorium. Naum used by Clilbert 
and tho early writers for a piviitod 


pivoted needle used as an electro- 
scope. 

Vertical Carbon Arc-Lamp. An aro- 

lamp in which both carbons are 
vertical and in line. Cf. Inclined 
Carbon Arc Lamp. 

Vertical Component. Tho component 
of tho force oxortt'd on a unit pole 
in a vortical x>hm<^ by the earth’s 
tnagnuiio field at any point on the 
earth’s surface. (Jf. IIorizontal 
Component. 

Vertical Current. The small current 
always passing from the upper 
atiiiusphoro to the earth, duo to 
Atmospheric Electricity. 

Vertical Shaft or Vertical Spindle 
Motor. A motor tho armature or 
rotor of which is mounted on a 
vortical shaft with tho necessary 
thrust bearing to take its weight, 
o.g. for dimot coupling to a ooniri- 
fugal pump for mine sinking, to 
a centrifugal separator, etc. 

Verticity. See Directive Force. 

Vertiginous Magnetism. A term used 
by early writers for inagnotism 
produced by a ourront. 

Very Short Waves. An expression 
Hoinotiiiios used for wavelengths 
IkiIow jo inotniH (above 3t),000 kc.). 
Also calbid UUra-Shorl Cf. 

Lon(1, Medium, Intermediate, aii<l 
Short Waves, and Miobo-Kayh. 
Vibrating Reed Instruments. Instru- 
ments for inonHuriiig fn^quoncy, 
etc., consisting of a row of spring 
toiiguos or mods of stool, each with 
a dilTeront and known jieriod of 
ineciianical vibmtien, in tho field 
of an olecLreinagnet cxcitod by an 
alternating current. Tho roed 
whose natural fri'ciuency corre- 
sjioiids most, nearly witli that of 
tho current vibrat(*s in resfinanci' 
to tho fiold, and can be clearly 
distinguished fnun the others, 
which remain, at rest, and tho 
f rtiquency can bo read off on a scale 
alongside the row of n^eds. 

Vibrating Reed Rectifier. An appar- 
atus for r<‘otifying an all.ernating 
curnait l)y periodical n»versal by 
tlie nioviTiH'iit <»f a vibrating 
ineinlxu' of niagnel,i<* tnab'rial in a 
cfintrol fieUl produced by a ixir- 
marwMit magnet ^W)h 1 d upon by a 
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superposed field produced by the 
adtematiug current. 

Vibration Damper. See Anti-Vibba- 

TION DbVICU. 

Vibration Glalvanometer. A sensitive 
galvanometer with undamped mov- 
ing parts for alternating current, in 
which the moving system vibrates 
with the alternations, so that the 
spot of light from a mirror thereon 
makes a streak on the screen ; used 
for Zero Methods only. The sensit- 
ivity of such an instrument is a 
maximum if the period of free 
swing is adjusted to equal the 
period of the oscillations. 

Vibrator. (1) A vibrating contact- 
breaker. ^e Tbbmbleb. (2) a 
portable apparatus driven by a 
small motor for producing me- 
chanical vibrations by a rapidly 
reciprocating part, for massage, etc. 
(3) The moving system of an 
OaciUograph, (4) A form of Phoksa- 
Advancer with a reciprocating arm- 
ature. See KIapp Vibbatob, 

Vibrator, Eapp and Multi-. See 
Kafp Vibbatob and Multi- Vi- 
bbatob. 

Vibratory Phase Advancer. A Phcue 
Advancer with reciprocating mov- 
ing parts, e.g. the Kctpp Vibrator 
and the Eecitperator. Of. Rotary 
Phase Advancer, 

Vibrograph. An apparatus fur 
recording vibrations of macliinery, 
etc. In one electromagnetic form 
relative movement between fixed 
and spring supported portions of 
the apparatus alters the relative 
length of the air gaps of two high- 
frequency transformers in oppo- 
sition and modulates the rc^sultant 
output which is amplified and 
recorded. 

Villari Reversal. The reversal, above 
a particular field strength, of the 
effect of stress on the permeability 
of iron, which tends to increase 
with stress at low fields and to 
decrease at high fields. (The latter 
is always the case with nickel, 
where there is no Villari reversal.) 

Violle Standard. A standard of 
luminous intensity proposed in 
Paris by Violle, in 1881, consisting 
of the light given o£E by a square 
centimetre of molten platinum at 
the temperature of solidification. 


This was the basis from whirj *he 
Carcel or Bougie Decimale, later 
adopted as the IntemcUional Can- 
dlcp was dorivod, being one-tenth of 
the value of the Violle standard. 

Virtual Values, Virtual Voltage, etc. 
See Root Mean Squabbs Values. 

Viscosity : Dielectric and Magnetic. 
See Dibleotbio Viscosity and 
Maqnetio Viscosity. 

Viscous Hysteresis. The lagging 
behind of the attainment of the 
full value of the intensity of mag- 
netisation after the magnetising 
force has been applied. Also called 
Magnetic Viscoswy, See also Mag- 
netic Cbeepxng. 

Visible Radiation. Radiation between 
the limits of frequency corre- 
sponding to the limits of the 
visible spectrum, i.e. ordinary light. 
The wavelengths range from 4,000 
to 8,000 ijttgstrom Units. Of. 
Ultba-Violbt Bays and Ineba- 
Bed Rays. 

Visibility Factor. The ratio of the 
XMminous Flux to the total energy 
being radiated. 

Vision Frequency (in Television ). The 
frequency of any component in 
the modulation produced by the 
scanning device in the trans- 
mitter. 

Vision Frequency Generator. The 
apparatus in a television trans- 
raitter which produces current 
modulated in accordance with tho 
scanning of the object. 

Visual Tuning. Arrangements in a 
Wireless Receiver whereby an indi- 
cating strip of light glows when tho 
circuit is accurately tuned to an 
incoming oaiTier. 

Vita-Bays. A term sometimes used 
for the range of ultra-violot rays 
which have a physiological eHeot. 

Vitreous Electricity. An old name for 
PosHAve Electricity because vitreous 
bodies, such as glass, become 
positively charged by friction. 
Originated by Dufay in 1 736. Cf . 
Resinous Elbotbioity. 

Vitrite Gap. An incandescent lamp 
cap insulated with a non-hydro - 
soopio glassy material known as 
Vitrite ; more suitable for damp 
climates than the plaster of Paris 
filling formerly used. 
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Vodas. A nainogivon to an apparatus 
couHiHiinj; of a switch controlled 
by a valvo-relay employed in the 
rastN of a wirt'loHs link in telephony 
to coniK'c.t Iho Hubsoriber’s lino 
automatically to the transmitting 
Ht.ation and t-o disconnoct it from 
tbo ^•<‘oiving station as soon as he 
stai'ts H|K*akinn ; and to perform 
th<' rcvc'rso oiK»ratiun when he is 
lisUminn. 

Voice Frequency. The frequency 
range of onliuary spt^ch and sing- 
ing* i.e. from about 100 to 2,000 
cycl<*8 tM»r second. Cf. Audio-Fbe- 
qUKNOY. 

Voice Frequency Telegraph System. 

A HyHt. 4 ‘in in which sovoral channels 
an^ obtainable in ono pair of oon- 
dtic.tors by using a difioront audio- 
fn‘<iuonc.y for each message, derived 
fn>in timing fork controlled ther- 
mionic oscillators, auperpos^ on 
th<* line and soloctod by suitable 
(iltt>r circuits after amplification at 
tbc n‘«uving ('ud; oxtonaively 
u;<cd ill the British Tost Office up 
to IH channels in ono circuit. 

Volt (V.) The practical unit of JElectro- 
vwtivc J/'orcdf Potential XHfferenoef 
et^i., being 10* O.G.S. units and 
that e.in.f. which produces a 
currtmt of one ampere through a 
resist anct' <»f en<' ohm. Named after 
the Italian pbysioist Allcssandro 
Volta (1745-1820). INTBB- 

NATXONAn Voi/C. 

Volta Effect. K.M.F. between 

diHJUinilar molals in cuuL^t. 
Voltage. IfJU’ciromotive Force or 
HHfirrncv. of Potential expressed m 

Voltage : Active, Anode, A^e^ 
AroinB. Aro-Stream, Aaymmatnc^, 
Bolancea. Bias. 
oadinic. CeiUn*. Cnb^ 
Dianwtrical. Pecomposi tao i^ 
tive. Eduivalcnt Disturbing, ^o- 
trolytio Solution, 

Grid-Priming, Igmliom 
TntBmal. Line. Longitudinal, 

Lumped. Mesl^ 
mal. Over, Peak, PhMo. 
Primary, Puncturft ItatM, 
anco. Recovery, Bosudu^ ReM 
tance. Rostriking, ^ 

ondary. Sparking, SPWltrO^®*' 
Symmetrical, Termmal. 

Agitation, Transient, Transverse, 


Trne-Arc, and Virtual. See 

Acstive Voltage, Anode Volt- 
age, etc. 

Voltage Amplification Factor. See 
AMPLnnOATION Fagtob. 

Voltage Between Lines. The voltage 
between two mains in a d.c. or 
single -phase system or from main 
to main across one phase of a 
polyphase system but not between 
one phase and neutral. 

Voltage Between Phases. See Volt- 
age Between Lines. 

Voltage Cirenit. The circuit m a 
meter, etc., carrying a current 
proportional to the voltoge and 
connected, sometimes in series 
with a resistor directly sicross the 
mains. 

Voltage Coeflacient. The coefficient, 
generally known as K, by whi^ 
the speed in revolutions per tocouq, 
the number of armature conductors 
in series, and the flux in FoK Lvr^ 
must be multiplied to obtain the 
e.m.f. of a dynamo. 

Voltage Drop. The potion 
total voltage of a circuit 
used up in overcoming the effeota 
of resistance or impedance m any 
port thereof, or in any apparatus 
therein, usually expressed as a per- 
centsige of the voltage of the circuit. 
Voltage Multiplier. A series resistant 
which enables a voltmeter to 
used for higher ranges than that 
for which it can be used alone. 
Voltage MultipUer. Electrostatic, 

BLEOTEOBTATIO V OLTAGE MTJLTI- 

plieb. 

Voltage of the System. See \ oltage 
Between Lines. 

Voltage Ratio. See Ratio of Tbans- 
fobmation. , 

Voltage Regulator. An apparat^, 
as a Shunt Bheost ^, for 
TCgulating the voltage of a c^uit. 
Voltage Regulator : AntoMti^jm- 
dwtion. Magneto, 

Type. See Automatic Voltaot 
ReGULA-TOB, Induotion Bbgu- 

V«Stet“’to''Neuttal. The volt^e 
between one main and a 
noint in a star-connected systeim 
ilso oaUed Star VoUage or T 

VoTt^e^Transformer. A smaU weU- 
inflated transformer used to 
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couple a voltmeter, or other instru- 
ment requiring a current propor- 
tional to the vol^e to a high 
voltage a.o. circuit by stepping 
do'tm the voltage to a safe and 
convenient value to be brought to 
the instrument itself. 

Voltage Tianslonnei Oapaoitor. See 
Capaoitob VoMAQBs Transfobboib. 
Voltaio Battery. A battery composed 
of more than one Voltaio OeU. 
Voltaic CelL An old-fashioned name 
for an ordinary Primary OeU, 
Sometimes, however, held to com- 
prise secondary cells also. 

Voitalo Current. A current produced 
by an e.m.f due to chemical action. 
VolvEdo Eleotcioity. Manifestations of 
electricity in the form of electric 
currents. Of. Statioajl Elbg- 

TBIOITY. 

Voltaio PUe. A source of e.m.f. 
consisting of a pile of pairs of 
discs of dissimilar metals, 'with a 
moistened pad between those com- 
posing eacn pair, thus forming a 
numtor of elementary ^lls in 
series ; produced by Volta in 1796. 
0£. Dby Pile. 

Voltaio Trough. An early form of 
multi-cell zinc-copper single fluid 
battery due to Volta. 

Voltameter. An instrument for 
measuring a current by the amount 
of a substance electrolised by it in 
a gi'Ten time. See EnaOTBOiiTsis. 
Voltameter : Copper, Gas, and Silver. 
See OoppEB Voin^ABDDTBB, Gas 

VOLSAICETBIB, etC. 

Volt-Ampere-hour Meter. A meter 
integrating volt-amperos. 
Vdt-jflSnptte Meter. An instrument 
for indicating volt-amperes irre- 
spective of power-factor. 
VdVAmperes (VA). The product of 
t^ voltage and current in a cir- 
cuit ; otherwise known, in the case 
of alternating currents, as Appar- 
ent Power, See also KiLOvoZiT- 
Ampbbbs. 

Volt-Box. Poxbntial Divideb. 
Volt-Gauge. A simple form of 
Voltmeter, 

Volt-Line. A unit of magnetic flux, 


sometimes used for convenience in 
dynamo design, and equsd to 10* 
C.G.S. Lines or MaxweUs, 

Voltmeter. An instrument for meas- 
uring voltage directly by the read- 
ing of a pointer on a scale. 

Voltmeter : Cardew, Compensated, 
Crest, Electrostatio, Ellipsoid, Feed- 
er, Generating Electrostatic, Moulin, 
Moving Dielectric, Multicellular, 
Peak, Pilot, Reflex, Rotary, Sphere- 
Gap, Synchronising, Thermionic, 
and Thermo-. See Cardkw Volt- 
mbtbb. Compensated Voltmeteb, 
etc. (For other typos of Voltmeter 
see references under Instbumbnt.) 

Volts Lost. See Voi^taoe Dbop. 

Volume Control. Adjustment by vari- 
ating retroaction, grid bias, oto., by 
a wireless receiver to control the 
loudness of the reproduction. 

Volume ControL Automatio, Negative 
Automatic, and Tone Compensated. 
See Atttomatio Volttme Contbol, 
Negative Automatio Volume 

CONTBOL, BTO. 

Volume Expansion. An arrangomont 
similar to Negative Atttomatio Vol- 
ume Control employed in sound - 
fllm production to extend tho 
volume range and to roduoe tho 
proportion of background noise. 

Volume Resistivity. Resistivity de- 
fined as resistance per unit length of 
unit area at a given temper a turo, 
i.e. Specific Resiskmoe as usually 
understood. Symbol : p. Cf . Mass 
RBSIBT mTT. 

Voss Maohine. See Toepler-Uultz 
Machine. 

**V” Rings. See Metal ani* Mica 
“V” Rings. 

M V ” Type Commutator. A commu- 
tator in which the segmcuits aro 
made with dove -tailed projoctinns 
by which they are held by the end 
rings. 

“ V ” Type Contaots. Switch contact 
composed of sovoral blades with 
be'velled edges bearing in grooves 
in the solid fixed oontuois under 
spring pressure. 

Vumanised Bitumen Cable. See 
Bitumen Cable. 


412 



w 


wj 

W. Abbreviation for WaU. 

Walker Phase Advancer. A Phase 
Advancer of the Kxpedor typO| 
oonsiating of a generator wiUi a 
throe -jDhtvae atar-connectod arina- 
turo with a commutator and three 
field polos. Each of the throe 
brushes is in series with ono hold 
coil, the other end of which is 
connocted to ono of the motor 
sUp rings and the armature is 
driven dirootly by the main motor. 

Wall Entrance Insnlator. An arrange- 
ment for permitting of the passage 
of a bare nigh tension wire through 
a wall, o.g. a tube lot into a wall, 
closed at ono end by a glass diso, 
with a hole just sufficiently large 
to allow the wire to pass through. 
The tube is sot on the slant for 
drainage purposes, and the wire is 
supported on ordinary insulators 
on each side of the wall. 

WaU Ping. An appliance for con- 
necting flexible leads to a wall 
socket when desired, consisting of 
suitable ])rojecting pins or other 
oontacts in an insulating holder, 
with provision for attachment of 
tho conductors in the Ilexiblu cable. 
Soe CoNOENTRio Pluo, Two -P m 
Plug, THREfl-PiN Plug, etc. 

WaU Socket. Sec Socket. 

Wander Ping. A plug on a fiexiblo 
cord for making oonnoctions to any 
ono of several sockets such as 
those forming tappings on dry 
battorios for the anode circuits of 
thermionic valves. 

Wandering. Change in apparent 
direction of rocoived wiroloss signals 
irrospootive of the adjustment of 
tho transmitter or receiver. 
Ward-Leonard Control System. The 
control of the speed of a shunt 
wound (linnet curroiifc motor by 
tho application of a variable voltage 
obtained from a motor-gonorator 
by shunt regulation. Used on largo 
motors such as those of winding 
engines and rolling mills, where 


[Wat 

it is worth while to put down a 
separate motor-gonorator for each 
motor unit, and those where 
extreme speed variation is required, 
as in largo rotary printing presses, 
Soe also Ilgner System. 

Warming Plate (Electric). An olucirio 
ally heated plate giving a t(<mpora- 
ture suffiioient to keep food in 
dishes standing on it hot, but not 
boil water. Of. Boilinq Plate. 

Washing Machine (Electric). A 
domostio washing inaohino driven 
by an elootrio motor. 

WatchCes) : Demagnetisation ot,Non- 
Uagnetic, and M^etised. See De- 

MAGNETISATION OF WaTOHBS, 

Non-magnbtio Watoh. etc. 

Watch Eeceiver. A compact watoh 
shaped TelepJione Receiver. 

Water-Oolnmn Arrester. A Lightning 
or Surge Arrester in which ■^e live 
conductors are connected to earth 
by a running column of water 
breaking into a fine spray, or dro])s, 
having tho oquivalont of a multigap 
path. 

Water-Cooled Motor, etc. A motor, 
oto., kept cool by circulation of 
water thrt)ugh spi'cial ohaniiols. 

Water-Cooled Besistor. A resistor 
kopt cool by circulation of water. 

Water-Cooled Transformer. A trans- 
former ooolod by water oiroulating 
in coils of pipo inside tho oil tank. 
Cf. Oil-Cooled Transformer. 

Water-Cooled Valve. A large Ther- 
mionio Valve with water-cooled 
Anode. 

Water Heater (Elr(jtrlo). A vessel 
for heating water <'l<ictrically usu- 
ally with heatitig eh'nuiritH in tho 
Ixwe or walls of the appamtus. Sec 
also Immersion liwATMit, Elko- 
TitoDifl Boiler ami Water-Jet 
Boiler. 

Water-Jet Arrester. An arrester 
similar to a H^a^cr Column Arreftter, 
but in which tho water is directed 
in a jot upward on to plates oon- 
nootod to the lines. 
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Water-Jet Boiler. An eleotrio boiler 
in which the current flows through 
jets of water maintained by a 
circulating pump from earthed 
nozzles falling on to insxilated 
electrodes and running down to an 
earthed perforated plate. 

Water-Pail Forge. A method of 
heating metals for forging, etc., 
by connecting the metal to one 
pole of the circuit and dipping it 
in a solution in a wooden bucket 
connected to the other pole. 

Water-Power Station. See Htdho- 
EiiBOxbio Powhb Station. 

Waterproof Serving. See SnaviNo. 

Water-Tester, Dionio or Electro- 
lytic. See Dionio Wateb Tesxbb. 

Watertight Gland. A atufShg box 
arrangement to prevent enti^ of 
water where a cable enters a junc- 
tion box. 

Watertight Fittings, Switchgear, Mo- 
tor, etc. Fittings, etc., enclosed in 
a casing protected against entry of 
water after prolonged immersion, 
usually of oast iron, with glees 
windows where necessary, and 
packed joints tightened by glands 
for the entiy of cables, or screwed 
joints to pipes which enclose the 
cables. 

Watt (W.). The practical unit of 
electric power (equal to 10^ erg^ 
per second, 1 joule per second or 
1/746 h.p.). The power in a circuit 
in watts is equal to the number of 
volts multiplied by the number of 
amperes and, in the case of alter- 
uatmg current, by the power factor. 
See Intebnational Watt. 

Wattfol Current. See Active 
CuitRBNT. 

Watt-Hour (Wh.). The practical unit 
of electrical energy, equal to 3600 
joules, be^ that expended by 1 
watt, flowiM for 1 hour. See also 
Kilowatt-Houb. 

Watt-Hour Efficiency (of an Accumu- 
lator). The ratio of the energy 
obtainable during discharge to that 
put in during charging. Cf.AMFEBE- 
Hoxm ErviGiBNOv. 

Watt-Hour Meter. An integrating 
meter measuring energy in watt- 
hours or kilowatt-hours. Cf 
AldPEBE-HOTIB MeTEB. 

Wattless Component, Current, Power, 


Volt-amperes, etc. Sfe Reactive 
CUKRENT, etc. 

Wattxnan. An expression sometimes 
used (particularly in Franco) for 
the driver of an electric trainoar 
or train. 

Wattmeter. An instrument contain- 
ing one circuit in series with the 
current and another connected 
across the voltage, which re -act on 
one another in such a way that a 
deflection is obtained from which 
the power in the circuit in Waita 
can be read directly. See Dynamo- 
METBB Type Instbttmbnts, etc. 
Wattmeter : Compensated, ll^amo- 
meter Type, Electrostatic, Hot- 
Wire, Idle Current, Indnotion, 
Integrating and Thermionic. See 
Compensated Wattmeteb, Dyna- 
MOMBTEB Type Wattmeteb, etc. 
Wattmeter Method (of Magnotio 
Testing). The testing of iron or 
steel by measuring the watts 
expended in a coil magnetising a 
sample with alternating current, 
directly by means of a IVatimeter. 
This will give the oombinod eddy 
current and hysteresis loss, but 
the former may be separated out 
by taking observations at several 
different frequencies. Soo Epstein 
Hystebesis Tester. 

Watts : Apparent and True. See 
Tbttb Watts and Appabbnt 
Watts. 

Wave (Electric). (1) A regular 
undulatory eleotromagnetic dis- 
turbance radiated from conductors 
in which eleotrioal oscillations arc^ 
taking place. PropagaU»d through 
space at the same speed as light 
(3 X 10^® cm., or 186,000 miles per 
second), and essentially nf the same 
nature but of greater wave length. 
The eleotrio waves employed in wire - 
less tele^aphy, etc., range up to 
several thousand metres in length. 
Eleotrio waves can also be propa- 
gated along conductors as well os 
across a dielectric. See Radiation, 
Pbopaqation, etc. (2) The term 
“wave*’ is also employed to 
express the periodic variation of 
an alternating current. See Wave 
Form, Sine Wave, etc. 

Wave(s) : Abnormally Polarised, Car- 
rier, Continuous, Damped, Distor- 
ted, Electron, Etiier, F^dkmental, 
414 
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Hertss, Interrupted Continuou8,Long, 
Marking, Medium, Modulated Keyed 
Continnoas, Normally Polarised, 
Polarised, Short, Side, Sine, ISne- 
shaped, Sinoidal, Sinusoidal, Spac- 
ing, Speech-Modulated Continuous, 
Standing, Stationary, Super-Audio- 
Frequenoy Modulate, Travelling, 
Type A, Type Al, Type A2, Type 
A3, Type A4, Type B, Ultra-Short, 
Undamped, Unmodulated. 

Keyed Continuous. Sec Abnor- 
mally l*OLABISHD WAVKS, CAllllIIfiTl 
Wave, 

Wave Aerial. An aerial, usually Bup- 
portod only a few foet from the 
ground, of a length equal to a 
multiple of the wave length to be 
received, in which wave reflootion 
from the ends is prevented by 
resistances; giving high offioioncy 
of reception and considerable direc- 
tional effect without being unduly 
susceptible to atmospherics. (Also 
callod BEVBRAaa Aerial.) 

Wave Band. Waves of any wave- 
length between certain limits, o.g. 
the range of wavelengtlis sot apart 
for broadcasting services. 

Wave Changer. A switching arrange- 
ment enabling conneotions to bo 
altered rapidly in a wireless trans- 
mitting apparatus to oauso waves 
of a dilTorout wave length to be 
transmitted. 

Wave Detector. See Deteotor. 

Wave Distortion. See Distortion. 

Wave Filter. Frkquknoy Filter. 

Wave Form. The actual shape of the 
curve roproRonting the wave of an 
altc’imating current, etc. 

Wave Form : Flat Topped, Peaked, 
and Sine. S(H) Flat Topped 
Wave Form, Peaked Wave 
Form, etc. 

Wave Front. The advance side of a 
current wave, i.o. tho portion 
whore the current is increasing. 
A term used principally with 
rofortmeo to the propagation of 
the start of a heavy oiurrent or 
surge, tlie effect of which largely 
depends on tho “steepness** of 
tho wave front, i.e, tlio rate of 
increase of tho current. Soo also 
Potential Front. 

Wavelength. The distance at any 
moment between sucoessive zero 
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points or successive maxima of 
electric waves that are being 
transmitted ; obtained by dividing 
the Vehoity of Propagation by the 
Freg^mcy, The wavelengths in 
common use in wiroloss telegraphy, 
etc., range from a few cm. to 
thousands of metres. 

Wavelength : Fnndamental, Natural, 
and Unloaded. See Fundamental 
Wavelength, Natural Wave- 
length, oto. 

Wavelength Constant. A profw»rty 
of a telephone line, etc., oxprossod 
by tho formula : 

where R rosistanoo per mile, p 
»27cn (n = frequency), L =« induc- 
tance per mile, O o^aoitauoo per 
mile (in farads), and S = dielectric 
conductivity in mhos per mile, 
equivalent to tho change of phase 
in radians per unit length. 
Of. Attenuation Constant and 
Propagation Constant. 

Wave Lens (Electric). An appliance 
similar in its action to an optical 
lens, for concentrating electric 
waves, consisting of a special 
shaped grating. 

Wave Meter. An instrument for 
measuring the wave length of 
elootrio waves by adjusting the in- 
duotanoo and oapaoitanco (or both) 
of an oscillating cirouit until the 
maximum degree of resonance is 
obtained. See Cymometer. 

Wave Meter : Absorption, Buzzer, 
and Bieterodyue. Seo Absorption 
Wave Meter, Buzzer Wave 
Meter, etc. 

Wave Shape. Wave Form. 

Wave Telephony. Seo Carrier Cur- 
rent Telephony. 

Wave Tilt. The forward inclination 
of tlie wavo form of electric waves 
arriving along the ground, dopoud- 
ing ujjon tho eh^ctrical constionts 
of tho soil. 

Wave Trap. An arrangumtmt to 
enable one station to bo rondorod 
inaudible in a receiving in order 
that a further station of fairly near 
wavelength can h<^ard ; consist- 
ing cither of a Rejector Circuit for 
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preventing oscillations of the nn* vionsly used as the unit of current 

wanted frequency from passing, or but was replaced by the ampere 

an Acceptor Oircfoit whereby they in 1881, and earlier still as the unit 
may be diverted. of quantity now called the coul- 

Wave Train. A short series of waves, omb.) It Is now agreed that the 

such as that proceeding from the term weber be used as the name 

disturbance set up by each spark of a practical -unit of dux equal to 

in the Spark System of wireless 10^ Maxwells which hod been pro- 
telegraphy. See also Tokxo visionally called the pramaxwell. 

Tbain. Weber Photometer. A portable 

Wave Velocity. See Velocity ov Photometer in which the brightness 
Pbopaoaxion. of a diffusing screen in a tube 

Wave Winding. A class of armature directed towards the light source 

winding in which the winding does is compared by means of a prism 

not overlap its previous course in with that of another similar screen, 

loops, but follows in a wave-like the distance of which from a 

course, with the Winding Pitch standard lamp can be varied. 

cJways positive ; sometimes called Weber’s Electrodsmamometer. An 
a Tv)o~ GireuU because it early galvanometer on the Dyna* 

provides only two circuits what- mometer principle, with a feed 

ever the number of poles. Only current coil within which is sus- 

two sets of brushes are required pended a small moving coil by a 

for any number of poles. Cf. Lap bifllar suspension. Both coils are 

WiNDiNa. in series and the current is pro- 

Wax, Cable. See Cable Wax. portional to the square of the 

Wax-Operated Switch. A small sized cLefeotion. 
circuit-breaker released by melting Weber’s Theory of Magnetism. An 
of wax in contact with a heated eeurly form of the theory of mag- 
conductor on overload. netisation, according to which each 

Ways. (1) The channels through molecule of iron is an independent 

multiple cable ducts. (2) Altema- permanent magnet constrained in 

tive current paths provided by a some way by friction with its 

multiway switch. neighbours. Cf. Ewing’s Tiiboby. 

Weak Coupling. See Loose CoupLiNa. Weber’s Umt of Resistance. A pro- 

'Weak Current Engineering. See posed unit of resistance based on 
Light Cubbent Engineebing. the millimetre instead of the 

Wearing Depth of Commutator. The centimetre in the C.G.S. electro - 

reduction of radius due to wear magnetic system, and thereforo 

permissible on a commutator equal to 10'^" ohms, 

before the segments must be Wedge, Slot. See Slot Wedge. 
renewed. Wed^ Contacts. Contacts for oil 

Weatherproof Fittings, Motor, Switch- circuit-breakers, etc., consisting of 

gear, etc. iti^paratus protected pairs of fingers between which are 

from ingress of rain and generally forced the wedge-shaped contacts 

suitable for outdoor use, but not on the moving contact bar. 
necessarily fully enclosed so as to Wedge Photometer. A class of photo - 

bo Wa/tertighi. ^ meter in which the light falling on 

Webb Furnace. A form of Direct Arc two inclined sides of a wedge 

Furnace for steel manufacture. visible from the same point is 

Weber. A name proposed at the compared. See Ritohib Photo - 

Paris Congr^ in 1889 for a hetbb. 

practical unit of magnetic flux Wehnelt Interrupter. An Electrolytic 
equal to 10® C.G.S. units, but Interrupter in which one electrode 

adopted in .^erica in 1894 for consists of a plate of lead of con- 

the C.G.S. unit itself (named after siderable size and the other of a 

W. E. Weber, 1804^1891). This very fine platinum wire, in an 

was, however, re-named the **Max- electrolyte of dilute sulphuric acid, 

well” by the Paris Congress of Cf. SmoN and Caldwell Inter- 

1900. (The term had been pre- bu tte bs. 

416 
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Weight CoefGlcieni The ratio of the 
weight of a motor to its output at 
a standard speed. 

Weiss Magneton. See Maonsxoit. 

Welded RailJoini A joint in a tram- 
way rail, etc., made in aUu by 
welding the ends of the rails 
together. Electrically welded joints 
are made by passing a cur- 
rent of several thousand amperes, 
at a very low voltage, from a 
portable motor generator, through 
the joint while the joint is pressed 
together. 

Welding (Electric). Welding together 
of two metal parts which have been 
brought up to the necessary tem- 
perature by passing a heavy cur- 
rent through them, or by the heat 
developed by an electric arc ; 
sometimes, in the latter case, with 
the addition of fused metal from a 
rod forming one of the electrodes 
of the arc. 

Welding: Arc, Atomic Hydrogen, 
Automatio Arc, Bntt, Constant 
Current, Constant Power, Constant 
Voltage, Cyo-Arc, Flash, Metallic 
Arc, Qoasi-Aro, Resistance, Be« 
sistance Percussive, Steam, Spot, 
»vnd Variable Voltage. See Ako 

WlflliDXNG, Atomio HyDIIOGIjJN, 
Wmlding, etc. 

Welding Arc Voltage. The sum of tho 
True Arc Voltaga and Uio voltago 
drop in tlio oU’ctrodo. 

Welding Generator. A d.c. gonoralor 
capable of giving a heavy current 
at a low voltage for welding pur- 
poses, usually witli spc^cially 
arranged diiTerentiul excitation to 
give automatic regulation for 
constant current, constant power, 
or constant volttigo. 

Welding Transformer. A transformer 
with a heavy secondary winding 
of a few turns for producing u 
powerful altornating ourrent at 
a low voltago for welding purposes. 

Welding Uxiit. A torm HomeUmes used 
for equipment such a welding 
generator or welding transformer 
for tho supply of current to one or 
more welding ares. 

W estem Electric Automatic Telephone 
System. A Hystem (uiiploying 
power-driv(in rotary multiple con- 
tact switches, charooterisod by tho 
fact tliat rlitvlling impulses are 


stored up in an apparatus called 
a Register, which, m conjunction 
with other apparatus, proceeds to 
operate the selectors which make 
connection with the lino required. 

Weston Normal Cell. A standard 
Cadmium CeU, constructed accord- 
ing to a corts^ specification, and 
having an e.m.f. of 1*01830 inter- 
naiiowd Volt at 20** C. 

Weston Portable Cell. A portable 
form of the Weston Normal Cell 
with a slightly different strength 
of electrolyte but substantially the 
same E.MJB'. 

Weston Standard Cell. See WnsxoK 

Nohmal Cell. 

Wet Battery, A collection of Wet 
Cells. 

Wet Cell. A Primary OeU with a 
liquid electrolyte. Dey Cell. 

Wet Spark-Over Twt. A Spesrh-Over 
Test of an insulator made under 
artifioial rain. 

Wh. Abbreviation fnr Watt-hour. 

Wheatstone’s A.B.C. Telegraph. See 
A.B.C. Teiegeaph. 

Wheatstone’s Automatic Telegraph. 

Sue Axttomatio Teansmisbion. 

Wheatstone’s Bridge. An apparatus 
for measuring rosistancos in which 
tho current from a battery divides 
into two parallel paths, each 
divided into two portions or 
“arms,” wluoh are adjusted so 
that there is no difference of 
potential between tho dividing 
points on both sides, as shown by 
the absenoo of deflection of a 
galvanometor placed across them. 
The ratio of tho resistances of the 
two pairs of arms is then tho same, 
s<') that if tho resistance of throe of 
tho arms is known, that of the 
fourth can bo determined. See 
Slide Wiee Bridge, Post Office 
Biudqe, etc. 

Wheatstone’s Rheostat. An earlv 
form of variable resistance in which 
tho rosistanco wire was wound on 
tho outside of a oylindor arranged 
to bo rotated to bring any point 
along tho wiro in. oonioot with a 
fixed contact. 

Wheel : Dimmer, Magnet, Phonic, 
Tone, and Trolley. See Dimmer 
W iiBifiL, Magnet Wheel, etc. 

Wheelbarrow Suspension. See Yoke 

StrsrENsioN. 
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Wliittaker Protective System. A 
Bystem of protection emplo3nng 
cables with a sheath to each phase. 
The tripping drouits are connected 
from core to sheath, and come into 
action when a ditierence of poten- 
tial occurs between a core and its 
sheath. 

Whole Coiled Winding. An alternator 
armature winding with one coil 
per pole subtenmng the whole 
polo. Cf. Halp-CohiED Winding. 
Wren Bridge. An a.c. bridge method 
of measuring dielectric losses in 
which the capacitance to be tested 
and a standard condenser form two 
arms, and variable resistances the 
other two. 

Wild-Baifleld Fnmaoe. A ReaiaUmce 
Furnace with wire heating elements 
for tool hardening and other heat 
treatment. 

Wilson dosed Chamber. A vessel 
containing supersaturated water 
vapour, which renders the paths 
of atomic particles visible by the 
condensation along their tracks. 
Wilson High Tension Glenerator. An 
apparatus for producing high poten- 
tials consisting of a motor-driven 
interrupter aim two transformers, 
one of which, known as a buffer 
transformer, has a resonating 
secondary arranged to reinforce the 
impulses in one direction only by 
adjustment of the relative times 
of make and break. 

Wimdmrst Haohine. The most 
widely used type of Influmoe 
MadwMt consisting in its simplest 
form of two discs of insulating 
material revolving in opposite 
directions, each carrying a number 
of equal sectors forming combined 
Inductors and Carriers, two col- 
lectors and two pairs of brushes. Cf. 
Bonxtti, Holtz, Tobfleb-Holtz 
and WOMMELSDOBT Machines. 
Wind (Electric). See Ionio Wind. 
Wind-Driven Clenerator. (1) A gen- 
erator driven through suitable 
gearing by a windiill, usually 
with a speoied system of excitation 
enabling it to give a practically 
constant voltage over a considerable 
range of speed variation, and used 
in parallel with an accumulator 
battery as in train and car lighting 


systems. (2) A generator on air- 
craft to supply current for wireless 
telephony or other purposes, direct 
chiven by an air-screw when 
travelling through the air. 

Windage Loss. The energy loss in a 
mnohine due to air resistance. 

Winder (Electric). A main shaft 
winding plant in a mine, driven 
electrically. In the larger modem 
examples tho winding drum is 
driven by one or more motors 
coupled or geared to it, either of 
the direct current tj^e supplied 
with current at a variable voltage 
from a flywheel motor-generator 
(see Wabd-Leonabd, Ilgnbb, and 
Tubbo-Elbotbio Systems), or of 
the three-phase induction type, 
with special provision for running 
at variable speed with or without 
flywheel power equalisation. The 
control system is usually interlocked 
with the depth indicator and the 
compressed air or other brakes on 
the winding drum, so that tho drum 
is held on a failure of current, and 
automatically slowed down and 
stopped at tho right point, even 
if the driver should fail to move 
the control lever in time. 

Winding. A general term employed 
to characterise the insulated system 
of conductors equivalent to one or 
many turns surrounding tho mag- 
netic circuit of dynamo electric 
machinery or any electromagnetic 
apparatus, or in any way arranged 
to produce or be acted on by a mag- 
netic flux. A “winding** may be 
composed of any number of more or 
less separate Coils, each of which 
may consist of any number of 
“turns** wound in one or more 
“layers,** and, again, each coil may 
be divided up into Sections. 

Winding: Armatiire. Auxiliary, 
Banked, Bar, Barrel, Basket, Bifilar, 
Cable, and Bar, Chain, Chord, 
Closed-Coil, Commutating, Com- 
pensating, Compound, Concentrated, 
Concentric, Continuous, Counter- 
Compound, Cumulative Compound, 
Cylindrical, Decompounding, Ddri, 
Diametral, Differential, Differen- 
tial Compound, Disc, Distributed, 
Divided, Douple-Layer, Drop-in, 
Drum, Duplex, Edge, Exciting, Field, 
Former, Fractional Pitch, Frog 
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lieg. Full Pitch, Hair-Pin, Hall- 
Ooiled, Hand, Hemitroplc, Imbri- 
cated, Lap, Lattice, Leaki^e, Left 
Handed, Long Chord, Long ^nnt. 
Magnet, Mnltioiroait, Multiple, 
Multiplex, Mush, Open, Circuit, 
Open Coil, Pin, Polyphase, 
Pressure, Primary, Be-entrant, 
Reyerse Compound, Bight-Handed, 
Bing, Sayers, Secondary, Semi- 
Distributed, Series, Series-Parallel, 
Short Chord, Short Shunt, Shunt, 
Simplex, Single-Layer, Single- 
Phase, Singly Be-entrant, Skew- 
Coil, Spiral, Spool, Starting, Step, 
Teaser, Tertiary, Threaded-in, 
Three-Phase, Three-Bange, Three- 
Tier, Transposed, Triplex, Tunnel, 
Twisted, Two-Cimuit, Two-Phase, 
Two-Bange, Two-Tier, Wave, and 
Whole-CoUed. Soo AnMATtran 
Winding, AuxiUAftY Winding, etc. 

Winding (Eioctric). Soo Winder. 

Winding Coefficient. Soe Winding 
Factor. 

Winding Diagranu The Hcheme of an 
armaturo winding roducod to dia> 
grainmatic form to show cloarly tko 
courHO of tho circuits without any 
attonipt nt corroot scalo or oxoot 
relative positions. 

Winding Factor. A factor introduced 
into calculations of tho e.in.f. 
given by an armaturo winding to 
allow for tho diiloront position of 
parts of tho saruo coil, oqual to the 
ratio of the arc to tho chord sub- 
tended by tho coil, aoniotiiuoB oallod 
Breadth Coefficient. Another 
definition is tho ratio of tho offootivo 
e.m.f. of a winding distributed 
among several slots per polo per 
phase to that of a similar sym- 
metrical winding with all tho coils 
in one slot per polo por ph«wo. 

Winding dear and Winding Plant. 
Soe Winder (Kloctric). 

Winding Pitch. Tho distanoo apart, 
usually rockonod in slots, of an 
armature conductor or eoil and 
tho one to which it is connected. 
Soe Back Pitch and Front i'lToir. 

Winding Space. The soction available 
in a slot, or in tho apertures of a 
transformer core, otc., for tho 
reception of tho winding and its 
insulation. Soo Space Factor. 

Windmill (Electric). An old-fash- 


ioned apparatus producing nota- 
tion by the roaction of ionic 
Wind from bent back sharp points 
on the arms of a pivoted cross. 

Wing. A term sometimes used for 
tho Plate or Anode of a Thermionic 
Valve. 

Winter-Eichberg Motor. A variety of 
single -phase Compenaated Bepul- 
sion Motor used for olootric traction 
purposes ; inoro corroctly known 
as Jjatour-Winter-Eichberg Motor. 

Wipe Contact. A contact between 
two surfaces which slide upon one 
another during the whole or part 
of the tiino that thoy aro in contact. 

Wipe-Out. A term sometimos usod 
in wireless to describe temporary 
lapse of detector sensibility due to 
an exoofcisive negative oharge on tho 
grid of a dotector valvo, due to 
an exceptionally strong signal or 
atmospheric, whioh takes an appre- 
ciable time to leak away. 

Wipe-Out Area. That portion of the 
Borvioo area of a broadcasting 
station whore the signal strength 
is too groat to allow of the station 
being tunod out to hoar other 
stations without special arrange- 
ments, i.o. whore tho field strength 
is over 30 millivolts per metre , 

Wipe Spark. Seo Break Spark. 

Wiper (in Automatic Telephony). 
Tho moving arm in a Selector whioh 
moves ovor the Banks of fixed 
coniaots. 

Wiping Gland. A projection at tho 
end of a cable box whereby a 
plumber’ H wipod joint can bii made 
with the load oovoring of a cable 
to ensuro watortightnoss and con- 
ductive continuity of tho shoath- 
ing. 

Wire(s) : “ A,” Acetate, Active," B,” 
Bank, Bimetallic, Binding, Braided, 
Catenary, Code, Contact, Cotton- 
Covered, Earth, Enamel-Insulated, 
Eureka, Figure-Eight, Fish, Fourth, 
Fuse, Grooved, Guard, Guy, Hold- 
ing, Idle, Xndia Rubber, Insulated, 
lumper. Leading-in, Lecher, Litzen- 
draht. Magnet, Messenger, Middle, 
Neutral, Order, Overhead, " P,” 
Pilot, Pressure, PuU-ofl, “ B,” 
Release, Resistance, Bing, S,'’ 
Screening, Silk-covered, Slide, Span, 
Suspension, " T,” Telegraph, 
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Testing, Third, Tip, Tracker, 
Trolley, and Wdlaaton. See “A” 
WiBB, Acddtact Wnm, etc. 

Wire Broadoasti^. A broadoa8tii]g 
service in which a programme is 
supplied to subscribers by audio- 
frequency currents or modulated 
carrier frequency currents over 

S tnnanent wire circuits. See also 
BDnmrsxoN. 

Wire Broadcasting, Andio-Iregnenoy 
and Carrier Erequenoy. See Atroio- 
Fbuquhncv Wntn Bboadoastino 
and Oabbibb Fbbqubnoy Wibb 
BBOADOASTIN- a. 

Wire Gauge : B. & S., Birmingham, 
Britidi Standard, Brown & Sharpe, 
French, Legal Standard, Standard, 
and Stabs. See B. <& S. Wibb 
GA uaB, BntMiNOHAM WiBB Gaugb, 
etc. 

Wire Lamp. A name at one time used 
for an incandescent lamp with a 
wire-drawn FUamemt, to distin- 
guish it from one with the older 
type of Squirted FUament, 

Wir^ Wireless. A name sometimes 
used for Carrier Current Telephony 
and telegraphy, owing to the high 
frequency oscillatory currents em- 
ployed being regarded as electric 
waves guidea along wires. 

** Wireless.” A term that is popularly 
used for the whole subject of 
transmission of messages, etc., by 
means of electric waves through 
space without any connecting 
wires, irrespective of the fact that 
wires are commonly used to form 
the aerials at both ends. The term, 
although open to criticism, is 
employed in this work in preference 
to “Radio*’ on account of its 
wider acceptance in Great Britain, 
where it is employed in the official 
designation of a section of the 
Institution of Electrical Engin- 
eers. 

WirdesB Beacon. A wireless transmit- 
ti^ station sending out character- 
istic signals for use in conjunction 
with direction-finding apparatus 
or otherwise to assist in aerial or 
marine navigation. 

Wlrdess Beacon, Rotating. See 
ROTATZNa WntBLBSS Bbaooit. 
WIrdess Beam. Electric waves, 
usually of short wavelength, con- 


centrated into a nearly parallel 
beam of suitable reflectors. See 
Bba3C Stsibm op Wzbblbss Tbi^b- 

OBAPHY. 

Wireless Call Bell. See Aittomatig 
W lBBliBSS CaIX DbVICB. 

Wireless Call Signal. A special signal, 
such as an abnormally long dash 
or a series of specially-timed dots, 
which actuates an Automatio Wire- 
Uee Can Device^ 

Wireless Compass. A simple form 
of Wireless Direction Fender for 
marine purposes. 

Wireless Direction Finder. An appar- 
atus for determining the direction 
from which electric waves are 
proceeding, e.g. the BeUini and 
Tosi System, in which two aerials 
are used in planes at right angles 
to each other and the relative 
strength of the signals picked up 
conmared by au instrument called 
a Radiogoniometer, In another 
form of ffireotion finder the whole 
aerial is of a compact form, and 
is made to rotate until the maxi- 
mum strength of signal is obtained. 
By combining two direction finders 
at the ends of a known base line, 
a wireless range finder can be 
made, as in the Kolster appeuratus. 
Such apparatus is liable to certain 
causes of error. See Calibbatiozt 
Ebbob, Loop Tuning Ebbob, 
Lack of Symmbtby Ebbob, Plain 
Tuning Ebbob, Eleotbostatxo 
Ebbob, Coxtpling Ebbob, Rotat- 
ing WiBGLBSS BeAOON, AuTO- 
MATio Dzbbotion Finpbb, and 
Robinson’s Dibbotion Finpbb. 

Wireless Echo. The repetition of a 
wireless signal by waves which 
have travelled by a longer path 
than those producing the first 
signal, such as round the world, or 
in the case of short wave, are re- 
flected back by conducting emana- 
tion from the sun deflected by the 
earth’s magnetic field. 

Wireless Fix. A determination of the 
actual position of a station, ship, 
or aircraft by means of simul- 
taneous cross bearings obtained 
from two Wireless Direction Fir^era 
a known disteuioe apart ; employed 
in tracing the movements of enemy 
ships and aircraft. 
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Wiidess Link. The use. in broad- 
easting, of a portable or other 
wireless transmitter to convey the 
effect of the modulations of a 
distant microphone to a special 
receiver in the broadochsting station, 
or connected by line to it in cases 
whore direct connection by line is 
not practicable. 

Wireless Receiver. A receiving equip- 
ment for wireless telegraphy or 
wireless telephony. 

Wireless Station. An installation for 
sending or recoiving signals (or 
both) by wireless telegraphy or 
wireless telephony. 

Wireless Telegraphy. Tho transmis- 
sion and reception of code signals 
by intermittent electric waves (also 
called RadioteUgraphy^ Electric 
Wave Telegraphy, Space Telegraphy, 
Biherio Telegraj^J^, etc.). Other 
means not requiring a connecting 
wire between the two stations, such 
as Barth Oondudion Telegraphy, 
are not commonly included in tho 
moaning of the term. 

Wireless Telegraphy : Arc System, 
Beam System, Be Forest System, 
Directional, Fessenden System, 
Lepel Syrtem, Lodge-Mnirhead 
System, Marconi System, Ponlsen 
System, Quenched S^ark System, 
Spark System, and Telefunken Sys- 
tem. See Ano System of WntULESS 
TELja:oKAj?HY, Beam System of 
Wireless Teleoraphy, etc. 

Wireless Telephony. The trunsmisHion 
and rc’icoption of bpokon words or 
other BounclH by moans of oloctrio 
waves. In the usual systonis of 
wireless telephony, Contwwoiw 
Waves are employed of a much 
higher frequency than those of 
audible sounds, and the amplitude 
of those is modulated by tho con- 
nection of a microphone to some 
part of tho transmitting circuit, and 
the receiving equipment, generally 
similar to that omployod for wire- 
less telegraphy, is arranged so that 
the receiving tolophono responds to 
the modulations of tho waves and 
reproduces tho original sounds. 

Wireless Television. Sco T e l e - 

VISION . 

Wire-Wound Armature. An arma- 


ture wound with ordinary wire. 
Cf. Bar Wound Abmatukb. 

Wiring : Buried, Concentric, Conduit, 
Cleat, Distribution Board, Earthed, 
Earthed Concentric, Exposed, Flex- 
ible, Insulated, Interior, Side-Tone 
Reduction, Single Conductor, Sur- 
face, Tree, and Two-Conduotor. See 
Buried Wxoinq, Concentric 
W iBiNO, etc. 

Wiring Point. Any point in an 
interior wiring installation whoro 
provision is made for connection 
to a branch circuit of a fitting with 
one or more lamps, a wall plug. 
Also called (particularly in U.S.A. ) 
Outlet. See also Switch Point. 

Wollaston Wire. Very fine wire, made 
by coating fine platinum wire with 
silver, drawing it down further and 
dissolving off tho silver. 

Wolpryn Process. A process claimed 
to increase the yield of seeds by 
immersion in an olootrolyte through 
which a current is passing, and 
subsequent drying before sowing. 

Wommelsdort Machine. A form of 
Jn/fuence Machin,e. with alternate 
fixed and moving plates and ool- 
leotors in tho form of steel wires 
dipping into grooves in the rims 
of tho moving discs. 

Wood Casing. See Casing. 

Work. The work done by the energy 
of an electric current is measured 
in J oules. This unit is equivalent 
to tho work done by one watt in 
one second. Symbol; A. 

Working Flux. That portion of tlie 
total fiux in a machine which inter- 
links tho active conductors in both 
rotor and stator, or, in a trans- 
formor, both primary and second- 
ary windings, i.c. not including the 
Leakage Flux. 

Working Standard. A standard used 
for every day moosuromont and oali - 
bration ; standardised by compari- 
Bon with a Secortdary Standard. 

Wound Rotor. A Rotor of an Induc- 
tion Motor wound with wire coils 
oonnoctod to Slip- Rings so that a 
rcsislanco can bo put into the rotor 
circuit at starting, or for running 
t<unporttrily at mducod speed, and 
short circuited at full speed. Cf. 
Hquirrel Cage Uotou. 

Wreath Filament. A coiled filament 
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moTinted in a horizontal ring of 
hooks in a supporting spider, and 
hanwg loosely in festoons between 
the hooks, aa in the larger gas-dlled 
lamps (giving a reduction factor 
from 0*8 to 0’9). 

Writing Telenaph System. A system 
of telegraphy in which the messa^ 
is written down automatically in 


characters resembling handwriting. 
See TBIiAtJTOQBAPH. 

Writing Telegraph, PoUak-Virag. See 

POLLAJE-ViBAQ WbITING TbSLE- 
GKAPH. 

Wnrtz Arrester. The olass of lightning 
arrester in which spark gaps of 
zinc or other Non- Arcing Metal are 
used. 
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X. Symbol for Beackmoe, I 

“ X ” Bay Crystallography. The 
investigation of the structure of 
a crystal by the rt^oction or 
diffraction of “X’* Rays by it« 
facets. 

**X” Bay Examination of SEaterliti. 

(1) The examination of materials 
for hidden flaws, impurities, otc., 
by “X** Rcty Photographs or by 
viewing with a fluorescent screen. 

(2) Examination of the “X** Rap 
Spectrum of the material. 

•* X ” Bay Photograph. A photo- 
graphic record of the shadow of an 
object cast by “ X ” Rays ; capable 
of revealing embedded articles and 
interior structure in a way not 
possible with ordinary light, 
owing to the different range of 
penetrative power of “ X ** Rays. 
(Also called Radiograph, Radio- 
gram. Skiagraph, Skiagram, and 
RorUgenogram.) 

“X” Bay Spectrograph, Spectro- 
meter, and Spectroscope. An appar- 
atus for recording, measuring, and 
observing “X” Ray Spectra re- 
spectively. 

“X” Ray Spectrum. A diagram 
showing what are the wavelengUis 
of the component in an “X” Ray 
beam. See also Cieahaoteristio 
“X” Ray Hpisjotrum. 

“ X Ray Transformer. A special 
tj^e of transfonner for giving the 
high voltages noooasary for the 
working of “X” Ray Tubes. 

“ X ** Ray Tube. A highly oxliaustod 
Vousuwn Tube in which a stream of 
Oa^de Raya, given off from a 
cathode (soinetimi'H heated to 
facilitate einisRioii of electrons) falls 
upon an AiUi-Cathode or Target 
within the tube, causing it to giv<» 
off “X’* Raya of wav<dengthH the 
lower limit of whi<di doixmds on 
tho af>pli(ul v{>lt»Lg<’. fcJet» Maud 
Tubk, SoifT Tuuk, Qah 'Puitw, 
EliBOtron Tujjk, Mktaij 'ruBK, 
OsMO-KwouLAToit, Mkrcuky Atr 
VaLVM RiBOUnATOR, lhU)N liKOU* 
IiATOR, (‘tc., and n»feren<i<is Indow. 
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‘ X ” Ray Tube ; Coolidge, Gundelaoh, 
Jackson, LUienfeld. Ray Protected 
and Shielded. Sec (!Ioolidob Ttrsa, 
Gundelaoh Tube, etc. 

'* X ” Rays. Rays, also called, after 
their discoverer, W. K. von Ront- 
gen (in 1895), Rdntgen Raya, con- 
sisting of electric waves of much 
higher frequency than light (but nut 
as high as that of Qamma Raya), 
produced when tho velocities of 
rapidly moving electrons arc altond, 
e.g. by the striking of Oathode Raya 
upon a solid substance. See “X** 
Ray Tube. Tho possess tho follow- 
ing oharaoteristio properties : They 
are not deflected by electric or 
magnetic flelds. They can pene- 
trate solid substances which cannot 
be penetrated by ordinary light, 
and cause considerable photo- 
graphic and other ohomical effect. 
See “X" Ray Photoobaph. They 
cause electrons to bo emitted from 
solid bodies upon which they fall. 
They arc not reflected or refracted 
imder ordinary conditions, but are 
diffract(^d if mflootod by crystals. 
(See “X** Ray Spbotbxtm.) They 
oxoito Fluoreacenoe in certain sub- 
stanooH, such as barium platino- 
oyanide and Uioy cause loniaation 
of gases through which they pass. 
Thoir wave lengths raiigu from 
0*06 to about 1,000 Angstrom units. 
Soo also Ui/tba “X” Rays. 

“ X ” Bays ; Characteristic, Fluor- 
escent, Hard, Scattered, Secondary , 
Soft, and Ultra. See Cuaraoter- 
iHTKi “X” Kays, FuroRKsaENT 
“X** Rayh, etc. 

“ X ” Stopper. An arrangoixiont for 
avoiding tho int(»rferon»5o of stray 
waves, Atmoaphcrica, or “ X’s ** in 
wiroloBH telogra])hy, by providing 
a conducting path to earth from a 
point which forms a node in tho 
receiving aerial circuit, so that 
irregular oscillations aro conducted 
to earth without interfering with 
the reception of those for which the 
roooiving circuit is tuned. 

“ X’s ” HtHi Atmospiikrioh. 
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Y. Symbol for Adiiyi^nce, 

** 7 ” Connection. See Star Cokt- 

NROTION. 

“ Y "-Delta Starter. See Star-Delta 
Starter 

Voltage. See Voltage to 
Nbtjtral. 

Yoke. A magnetic path of low mluot- 
anoe connecting two parts of a 
magnetic circuit, e.g. the part 
connecting the two poles of a 
Bipola/r machine, or the outside 
steel ring into which are fixed the 
inwardly projecting poles in a 
MttUipolar Machine. 

Yoke : Brush, Double Bar, and 


[Ym. 

Laminated. See Brctsh Yoke, 
Double Bar Yoke, oto. 

Yoke Suspension. Susponnion of a 
traction motor in which about half 
the weight of the motor is spring 
home from the ond away from the 
axle, on a transverse bar mounted 
on springs on the truck, and the re- 
maindor is supported by the axle 
itself through bearings on it. Cf. 
Rigid Suspensioe-, and Side Bail 
SnsPONSTOM*. 

Ymeh (Henry spelt backwards). A 
name proposed for a practical 
unit of JReluctance, being 47r/10^ 
Oersted. 
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Z. Symbol for Impedance, 

Zamboni’s Dry File. See Dby 
PbciB, 

Zeeman Effect. Tho muitiplioatioii of 
the Bpootrum linos of light Bources 
when in ti strong mugnotio field. 

Zero, False nnd Interred. See Faisb 
Zbbo and Invebabd Zebo. 

Zero Beat. An exprossiun used in 
wireless telephony, etc., for the 
state of affairs when a receiving 
circuit is oscillating at tho exact 
frequency of tho incoming waves 
so that no boat tone is produced, 
although other objectionable fea- 
tures of re -radiation and distortion 
may still bet present; also called 
Dead Space. 

Zero Method. Any method of meas- 
urement in which adjustments are 
made until no current passes and 
thentforo no deflection is produced 
in a galvanoiuetitr, etc., or in which 
no ohang(t in didloction is produced 
by soiiKt alt'itration of connections. 

Zero-Point Anode. An additional 
Anode in a Grid OontroUed Mer- 
cury Vapour Rectifier oonnooted 
to tho mtutral point, which modifios 
the wave-form in a way which 
permits of bothtr regulation and 
inoroasod out])ut wit-h Ixitter olli- 
cionoy. 

Zero Potential. An exprossion often 
used f«)r tho f)ot<tntial of tho «»art.h 
which is tak<ui os zero for con- 
venionco in comparison. 

Zero Type Dynamometer. A dyna- 
mometer in which electrical and 


[Zon 

mochanioal forces are balanced so 
that the moving system is brought 
back to zero to take a reading, e.g. 
the Siemens Dynamometer, 

Zerograph. An early form of start- 
stop printing telegraph apparatus, 
designed by L. Kamm. 

Zig-Zag Conneotiozu A modified star 
oonnootiun of polyphase circuits in 
which each branch contains por- 
tions of two consecutive phases. 

Zig-2ag Leakage (in Induction Motors 
etc.). Magnetic LeaJaage which 
travels in a zig-za^ course across 
the air gap in induonon motors, otc.* 
on account of tho short-circuiting 
effect of a rotor tooth when 
opposite a stator slot, sometimes 
used to inoludo all other forms of 
magnetic leakage within the air 
gap, such as Belt Leakage. 

Zinc-Lead Acoamulator. A type of 
accumulator in which a zinc nega- 
tive <doctrodo is usiid in oonjunclion 
with a lead peroxide positive of 
the ordinary type in an electrolyte 
of dilute sulpburio acid. 

Zinc Vapour Lamp. A Discharge 
Lamp with a certain amount of 
zinc vapour in the bulb having 
similar oharaotorisbios to a Cmi- 
•nvium Vapour Laifip. 

Zirconium Oxide Lamp. An inoan- 
doHCont lamp with zirooniuiii oxide 
incorpora ioct in the filamoni. 

Zone* Commutating and Neutral. See 
Commutating Zonb and Nbutbap 
Zonk. 
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Mineralogy and Mining — contd. 

Miners’ Safety Lamps. By T. R. Barnard, B. Sc. Tech., 

A.M.I.Min.E 

Mining Certificate Series, Pitman's. Edited by John 
Roberts, D.I.C.. M.I.Min.E., F.G.S. 

Mining Law and Mine Management. By Alexander 

Watson, A.R.S.M 

Mine Ventilation and Lighting. By C. D Mottram, 

B.Sc 

Colliery Explosions and Recovery Work. By J. W 
Whitaker, Ph.D. (Eng.). B.Sc., F.I.C., M.I.Min.E. 
Arithmetic and Surveying. By R. M. Evans, B.Sc., 

F.G.S., M.I.Min.E 

Mining Machinery. By T. Bryson, A.R.T.C., M.I.Min.E. 
Winning and Working. By Prof. Ira C F. Stratham, 

B.Eng., F.G.S., M.I.Min.E 

♦Mining Mathematics (Preliminary). By George W. String- 
fellow .......... 

♦With Answers ........ 

Mining Science, A Junior Course in. By Henry G. Bishop . 


5. d. 

4 0 

8 6 

8 6 

8 6 

8 6 
12 6 

21 0 

1 6 
2 0 
2 6 


CIVIL ENGINEERING, BUILDING, ETC. 


Architectural Hygiene ; or. Sanitary Science as 
Applied to Buildings. By Sir Bannister Fletcher, 
M.Arch. (Ireland), F.S.I., Barrister-at-Law, and Major 
H. Phillips Fletcher, D.S.O., F.Rl.B.A., F.S.I., etc. 
Sixth Edition ........ 

Architectural Practice and Administration. By H. 
Ingham Ashworth, B.A., A.R.I.B.A. .... 

Audel’s Masons’ and Builders’ Guides. In three volumes 
Each . ........ 

Brickw ork, Concrete, and Masonry. Edited by T. Corkhill, 
M.I.Struct.E. In eight volumes .... Each 

Builder’s Business Management. By J. H. Bennetts, 

A.I.O.B 

♦Building, Definitions and Formulae for Students. By T. 

Corkhill, F.B.I.C.C., M.I.Struct.E 

Building Educator, Pitman's. Edited by R. Greenhalgh, 
A.I.Stnict.E. In three volumes. Second Edition 
Building Encyclopaedia, A Concise. Compiled by T 
Corkhill, M.I.Struct.E. ....... 

Building, Mechanics of. By Arthur D. Turner, A.C.G.I., 

A. M.I.C.E 

Engineeri.mg Equipment of Buildings. By A. C. Pallet, 

B. Sc. (Eng.) 

Fabric of Modern Buildings, The. By E. G. Warland 

M.I.Struct.E 

Flats, Design and Equipment. By H. Ingram As .worth, 
B.A„ A.R.1.B.A 


10 6 
12 6 
7 6 

6 0 
10 6 
- 6 
72 0 

7 6 
5 0 

15 0 
20 0 
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Civil Engineering, Building, etc. — contd. 

♦Geometry, Huilding. By Richard Greenhal|>h, A.L.Struct.E 
Geometry, Contour. By Alex. K. Jamcsoa, M.Sc., M.lnst.C.E 
Geometry, Exercises in Building. By Wilfred Chew 
Hydraulics. By E. H. Lewitt, B.Sc. (Ixind.), M.lnst.Aoro.E., 
A.M.I.M.K. I'ifth JCdition ...... 

Joinery & Carpentry. Edited by R. Greenhalgh, .A.L.Struct.E. 
In six volumes ....... iCach 

Mathematics, Building. h'lR.ST Year. By R. C. Smith. 

M.R.S.T 

Painting and Decorating. Edited by C. H. Eaton, P.I.B.D. 
In six volumes ....... Iiarh 

Plastering. (Reprinted from Brickworks Concrete, and 
Masonry) By W. Verrall, C.R.P. ..... 

Plumbing and Gaskittinil Edited by Percy Maasei K.P., 
A.K.S.l. In seven volumes ..... ICach 

Plumbing I^nihneeutnc;. By Walter S. E. Cleverdon . 
Rkinporced Concrete, Construction in. By G. P. Manning. 
M.Eng., A.M.l.C.K. ....... 

Rkinkorced Conckktk Arch Design. By G. P. Manning, 

M.ICng., A.M.l.C.K 

Rkinkorced Concrete Members, Simplified Methods of 
('alculatinc. By W. N. Twclvclrce.s, M.l.M.K. Second 
Edition, Kevise<l and ICnlarged ..... 

SpeciI’Ications kor Buii.DiNtj Works. By W. L. Kvershed, 
I*'.S.I. Second ICdition ....... 

Structures, The 'riiKORV ok. By H. W. Coullas. M.Sc.., 

A. M.l. Struct. K., A.l.Mech.IC 

SuRVKViNC., Advanced. By .Alex. H. Jameson, M.Sc.,M.ln.st.C.E. 
SuRVKYiNt., Tutorial L-and and Mink. By Thomas Bryson 
Water Mains, Lay-out ok Small Bv II. H. Helliiis, 

M.In.sl.C.I^ '. . . . 

Water Supply Problems and Developments. By W. H. 

Maxwell, .\.M. Inst .CMC. Second Edition .... 
Waterworks eor Urban and Rural Districts. By H C. 

.\<lam.s, iM.Insl.C.IC., M.l.M.K,, P.K.S.l. 'riiinl ICclil'ion 
Woodworking »y Machinery By Robert IL Ilordern 

MECHANICAL ENGINEERING 

('oNDENSER, 'I'liE SuKi'ACK. Bv B. W. I^Mulred, A.M.I.Mech.E. 
♦Deitnitions and I'ormui.ak kor Studknt.s- -Applied Me- 
chanics By I*; 1 1. l.ewit t, B.Sc., A.M.I.Meeh.lL 

♦DkMNITIONS ;\ND I'ORMULAE KOR S'lUDENTK ■ -HkaT ICNCHNES 

By A RimiiMM, B.l'.ii!;. Second Edition .... 

♦1 )I‘MNIIloNS AND 1 m)R.MI'I AE KOR Si UDI- NTS — M AUINK EnGI- 
NM-’RiNfL Bv E. Wood B.Sc. ..... 
Enoinierino I'.dccaior, Pitmans. Edited by W. J. 
Kearlon, D Eng.. M.LMech.K., A.M.In.st.N.A. In three 
volumes. Second ICdition 
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PITMAN’S TECHNICAL BOOKS 


Mechanical Engineering — contd. 

5 . d. 

♦Engineering, Introduction to. By R. W. J. Fryer, B.Sc. 

(Eng.), A.M.I.Mech.E., A.M.I.A.E 2 0 

♦Engineering Science Experimental. By Nelson Harwood, 

B.Sc., A.M.I.Mech.E 7 6 

Engineering Science, Mechanical and Electrical, First 
Year. By G. W. Bird, Wh.Ex., A.M.I.Mech.E., etc. 

Revised by B. J. Tams, M.Sc.Tech., A.M.I.Mech.E. Second 

Edition 5 0 

Engineering Science, Mechanical, Second Year. By G. W. 

Bird, Wh.Ex., B.Sc., A.M.I.Mech.E., etc. . . .50 

Hydro- and Aero-Dynamics. By S. L. Green, M.Sc. . . 12 6 

Machines Problems, Examples in Theory of. By W. R. 

Crawford, M.Sc., Ph.D. . . . . . . .50 

Mechanical Engineers, Estimating for. By L. E. Bunnett, 

A. M.I.P.E 10 6 

Mechanics’ and Draughtsmen’s Pocket Book. By W. E. 

Dommett, Wh.Ex., A.M.I.A.E 2 6 

Mechanics of Materials, Experimental. By H. Carrington, 

M.Sc. (Tech.), D.Sc., M.Inst.Met., A.M.I.Mech.E. . .36 

♦Mechanics for Engineering Students. By G. W. Bird, 

B. Sc,, A.M.I.Mech.E Revised by G. W. T. Bird, B.Sc. 

Third Edition 5 0 

Mollier Steam Tables and Diagrams, The. English Edition 
adapted and amplified from the Third German Edition by 

H. Moss, D.Sc., A.R.C.S., D.I.C .76 

Mollier Steam Diagrams. Separately m envelope . .20 

Motive Power Engineering. By Henry C. Harris, B.Sc. . 10 6 

Motor Boating. By F. H. Snoxell . . . . .26 

Motor Boating, The Safety Way in. By A. H. Lindley- 

Jones 5 0 

PuLVERizsED FuEL FIRING. By Sydney H. North, M.Inst.F. . 7 6 

Refrigeration, Mechanical. By Hal Williams, M.I.Mech.E., 

M.I.E.E., M.I.Stnict.E. Fourth Edition . . . . 20 0 

Sailing Craft, Small. By John F. Sutton, M.Sc. (Enc.) 

A.M.I.M.E. Third Edition .50 

Steam Condensing Plant. By John Evans, M.Eng., etc. , 7 6 

Steam Plant, The Care and Maintenance of. By J. E. 

Braham, B.Sc., A.C.G.I. 5 0 

Steam Turbine Operation. By W. J. Kearton, D.Eng., 

M.I.Mech.E., A.M.Inst.N.A. Third Edition . . . 12 6 

Steam Turbine Theory and Practice. By W. J. Kearton, 

D.Eng., M.I.M.E., A.M.Inst.N.A. Third Edition . . 15 0 

Strength of Materials. By F. V. Wamock, Ph.D., 

(Lond.), F.R.C.Sc.I., A.M.I.Mech.E, Third Edition . 


10 6 
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Mechanical Engineering — contd. 

Superheater in Modern Power Plant. By D. W. Rudorfi, 
Dipl. Ing., A.Am.I.E.E., M.Inst.F. . . (In Preparation) 

Theory of Machines. By Louis Toft, M.Sc.Tech., and A. T. J. 
Kersey. A.R.C.Sc. Third Edition .... 

Thermodynamics, Applied. By William Robinson, M.E., 
M.Inst.C.E., M.l.Mech.H. Revised by John M. Dickson. 
B.Sc. Second Edition ...... 

Thermodynamics Applied to Heat Engines. By E. H. 

Lewitt, B.Sc., A.M.I.Mech.E. Second Edition . . • 

Thermodynamics, Examples in. By W. R. Crawford, M.Sc., 

Ph.D 

Thermodynamics, Technical. By Professor Dipl. -Ing. W. 

Schiile. Translated from the German by E. W. Geyer, B.Sc. 
Turbo- Blowers and Compressors. By W. J. Kearton. 

D.Eng., M.I.M.E., A.M.Inst.N.A 

Uniflow, Back-pressure, and Steam Extraction Engines. 

By Eng. Lieut.-Com. T. Allen, R.N.(S.R.), M.Eng.. etc. 
Workshop Practice. Edited by E. A. Atkins. M.I.Mech.Ii., 
M.I.W.E. In eight volumes ..... Each 

AERONAUTICAL 

An Introduction to Aeronautical Engineering. 

Vol. I. Mechanics of Flight. By A. C. Kermode, B.A., 
A.F.R.Ac.S. Third Edition .... 

Vol. II. Structures. By J. D, Haddon, B.Sc.. A.F.R.Ae.S. 
Second Edition ...... 

Vol. III. l^ropertics and Strength of Materials. By J. 
Haddon, B.Sc,, A.F.R.Ae.S. Second Edition. 
Aeronautics, The Handbook of. Published under the 
Authority of the Council of the Royal Aeronautical Society. 
Vol. 1. Third Edition ...... 

Part 1 of V<j 1. 1. Aerodynamics. By E. F. Relk, A.R.C.Sc., 

F.R.Ae.S., F.R.S 

Part II of Vol. I. Performance. By Captain R. N. Liptrot, 

O.h.E., B.A 

Vol. II. Aero-lCngines, De.sign and Practice. By Andrew 
Swan, B.Sc., A. M.I.C.E., A.F.R.Ae.S. Third Edition . 
Vol. 111. Design Data and Formulae — Aircraft and Air- 
screws ....... 

Aerodromes: Their Location, Operation, and Design. 
ICdited by Prof. Carl Pirath. Tran.slation from the Gorman 

(In Preparatiopi) 

♦Aeronautics, Definitions and Formulae for Students. 

By J. D. Frier, A.K.C.Sc., U.I.C 

Aeroplanes and Engines (Airsensk). By W. O. Manning, 
F.R.Ae.S. Second Edition ..... 

Aik Annual (>f the Hkitisii Empire, 1938. Edited by 
Squadron-Leader Burge, O.B.E., A.R.Ae.S.I. Volume iX 
2 
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Aeronautical-r-contd. 

Aircraft Performance Testing. By S. Scott Hall, M.Sc., 
D.I.C., etc., and T. H. England, D.S.C., A.F.C., etc. . 
Aircraft Construction Metal. By M. Langley, M.I.Ae.E., 
A.M.I.N.A., etc. Third Edition .... 

Ground Engineer's Textbooks — 

The Rigging, Maintenance, and Inspection of Air- 
craft. "A” Licence. By W. J. C. Speller . 

Inspection of Aircraft after Overhaul. "B" Licence. 
By S. J. Norton, Assoc.M.Inst.C.E., A.F.R.Ae.S. Third 

Edition 

Aero Engines. "C" Licence. By R. F. Barlow. Second 
Edition ......... 

Aeroengines. "D” Licence. ByA. N. Barrett, A.M.I.A.E., 
A.F.R.Ae.S. Fifth Edition. ..... 

Instruments. "X" Licence. By R. W. Sloley, M.A. 

(Camb.), B.Sc. (Lond.). Second Edition 
Electrical and Wireless Equipment of Aircraft. 
Licence. By S. G. Wybrow,.A.M.I.E.E., A.M.I.M.E 
Third Edition ........ 

The Aircraft Bench Fitter. By William S. B. Townsend 
Notes on Supercharging for Ground Engineers. By 
C. E. Jones ........ 

The Development of Sheet Metal Detail Fittings. 
By William S. B. Townsend. Second Edition 
Learning to Fly. By F. A. Swoffer, M.B.E. Fourth Edition 
Metal Aircraft for the Mechanic. By J. Healey . 
*Pilot’s "A" Licence. Compiled by John F. Leeming, Royal 
Aero Club Observer for Pilot's Certificates. Eighth Edition 
Two-Cycle Engine, The. By C. F. Gaunter 

Ask for the Complete Aeronautical List 


MOTOR ENGINEERING, ETC. 

Pitman’s Automobile Maintenance Series — 

Automobile Electrical Maintenance. By A. W. Judge, 

A.R.C.S., Wh.Sc., A.M.I.A.E 

Automobile Engine Overhaul. By A. W. Judge, 
A.R.C.S., Wh.Sc., A.M.I.A.E. . . (In Preparation) 

Automobile Brakes and Brake Testing. By Maurice 
Platt, M.Eng., M.LA.E., M.S.A.E. . (In Preparation) 
Automobile and Aircraft Engines. By A. W Fudge, 
A.R.C.S., A.M.I.A.E. Third Edition . . ! . 

Automobile Engineering. Edited by H. Kerr Thomas, 
M.I.Mech.E., etc. In seven volumes. Volumes 1-VI Each 
Volume VII 


5 . d. 
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Motor Engineering etc. — contd. 

Garage Workkrs’ Handbooks Edited by J. R. .Stuart. In s, d, 

seven volumes .... ... Each 7 6 

Supplement to Vol. VII . , ... .16 

Traffic Driving TecHNiyuE. By Oliver Stewart . .50 

Pitman’s Motor-Cyclists Library — 

■ .^.J.S., The Pjook of tiik. By VV. C. Haycraft ... 20 

Ariel, The Book of the. By W. C. Haycraft . . 2 0 

. B.S.A., The Book ok the. By F. J. Camin . .20 

Douglas. The Book ok the By Leslie K. Heathcote 2 ({ 

J A.P ICnginl, The Book ok the. By W. C. Haycralt 2 6 

New Imperial, The Book ok the By F. J. Cainm 2 0 

Matchless, The Book ok the. By \V. C. Haycraft . 2 0 

Norton, The Book ok the. By W. C. Haycraft . 2 0 

Red Panther, The Book ok the. By W. C. Haycraft . 2 0 

Royal I'.nkikld. The Book ok the. By R. E. Ryder . 2 0 

Rudgk, ' i HE Book OK THE. By L. H . Cade and F. Anstcy 2 6 

SuNUEAM, 'I'liE Book ok the. By De.slie K. Heathcote 2 0 

'rRiuMPH, The Book OK THE. By R. T. Brown . .20 

Velocettb, The Book of the. By Li islic K. Heathcote 2 6 

ViLLERS Engine, The Book ok the. By C. Grange . 2 0 

Motor Cycle Overhaul By W. C. Haycraft . .20 

Pitman ’. s Motorists Library— 

Austin SkveH, The Book of the. By Gordon G. 

Goodwin .... ... .26 

Austin 'I'en, The Book ok the. By Gordon G. (ioodwin 2 6 

Austin Iwklve, The Book ok the By Gordon CL 
GochIwim .... ... .30 

B.S..\. 'riiREic Wiikicler, Tiik Book ok the. By Harold 

JHley 2 6 

Him. MAN Minx IIanubook, The By VV. A. Gibson 
Martin , , . . . . . . .26 

jowKTT, 'riiic Book of the. By John Si)ep(lwell . .26 

Morgan, 'rm-: B<jok ok the liy Harold Jclley . . 2 (> 

Morris Minor and 1 he Morris Fight, The Book of 

I HI',. By lI«irold Jelley . , . . .26 

Morris 'I‘kn, 'I’iie Book of the. By R A. liisliop 2 6 

Popular 1'\»rd Handbook, The. i^y Harold Jt'llcy . 2 6 

\’ S I'ORu Handbook, 'riiic By HaroUl Ii‘IIp\ and J. 

Harrison. A M LA. 1' . . ' .30 

Rii.kv Nine, 'riiE Book ok the. By D. II, Warn^n . .2 li 

SiN(.i'R Junior, Book ok the. By S. Davison . 2 (i 

SiNi.KK Nink, Tiik Hook ok the. By K. A Bishop . 2 0 

SiANDARD Nine, The Bjiok ok the P»y J . Sj)e» dvvirll 2 0 

V’au.xiim.i (I-iGiir Si.'C) By Harold Jelley iind B' J 

Woodukidu.k, .-N.M.l.A.IC. . . . . . 2 (i 

WoisKiK.Y, liiK Book ok the By VV A Gibson 
Martin . . ...... 2 

Tourists' Handbook, 1 he. By Huiuld SiielLou, M.A. . 2 6 
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Motor Engineering etc. — contd. 


Pitman's Motorists Library — contd. s. A 

Understand Your Car. By H. A. Hazel! . . .26 

Your Oral Driving Test : How to Pass It. By R. F. 

Towl 6 

Your Driving Test: How to Pass It. By Oliver 
Stewart ........ 2 0 

Motorist’s Electrical Guide, The By A. H. Avery, 

A.M.I.E,E 3 6 

Caravanning and Camping. By A. H. M. Ward, M.A. • 2 6 

Learn to Drive By Oliver Stewart . ..20 


OPTICS AND PHOTOGRAPHY 

Applied Optics, Introduction to. By L. C. Martin, D.Sc., 
A.R.C.S., D.I.C. In two volumes. . 

Vol. 1. General and Physiological . . . 21 0 

Vol. II. Theory and Construction of Instruments . 21 0 

Camera in Commerce. The. By David Charles, F.R.P.S. . 10 6 

Camera Lenses. By A. W. Lockett. Revised by H. W Lee. 

Second Edition 2 6 

Cash from Your Camera. By Arthur Nettleton . . .46 

Colour Photography. By Capt. O, Wheeler, F.R.P.S. 

Second Edition 12 6 

Colour Photography in Practice. By D A. Spencer, Ph.D., 

F.I.C., F.R.P.S 21 0 

Colour Sensitive Materials. By Robert M. Fanstone, 

A.R.P.S 8 6 

Commercial Cinematography. By G. H. Sewell, F.A.C.I. , 7 6 

Industrial Microscopy. By Walter Gamer, M.Sc., F.R.M.S. 21 0 

Lens Work for Amateurs. By H. Orford. Fifth Edition, 

Revised by A. W. Lockett . . , . .36 

Photographic Chemicals and Chemistry. By J. Southwortb 

and T. L. J. Bentley, D.I.C., A.R.C.Sc., B.Sc. . . .36 

Photography as a Business. By A. G. Willis • • .50 

Photography, Profitable. By William Stewart . .26 

Photography Theory and Practice. By L. P. Qeie. 

Edited by the late G. E. Brown, F.I.C., etc. Second Edition 35 0 

Practical Photo-uthography By C Mason Willy. Second 

Edition 10 6 

Retouching and Finishing for Photographers. By J. S. 

Adamson. Third Edition 4 0 

Studio Portrait Lighting. By H. Lambert, F.R.P.S. 

Second Edition . . . . . . . 15 0 

Ialking Pictures. By B. Brown, B.Sc. Second Edition , 12 6 
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ELECTRICAL ENGINEERING, ETC. 

Acoustical Engineering. By W. West. B.A., A.M.I.B.E. . 
Accumulator Charging, Maintenance, and Repair. By 
W. S. Ibbetson. Sixth Edition ..... 

Alternating Current Bridge Methods. By B. Hague. 
D.Sc. Third Edition ....... 

Alternating Current Circuit. By Philip Kemp, M.Sc., 
M.I.E.E., Mem.A.l.E.E. Second Edition .... 

Alternating Current Machines. Performance and Design 
OF. By M. G. Say. Ph.D., M.Sc.. A.C.G.I.. D.I.C.. A.M.I.E.E., 
F.R.S.E.. and E. N. Pink. B.Sc.. A.M.I.E.E. . 
Alternating Current Power Measurement. By G. F. Tagg 
Alternating Current Work. By W. Perren Maycock, 
M.I.E.E. Second Edition ...... 

Alternating Currents, Arithmetic of. By E. H. Crapper, 

D.Sc.. M.I.E.E 

Alternating Currents, The Theory and Practice of By 
A. T. Dover, M.I.E.E. Second Edition .... 
Armature Winding, Practical Direct Current. By L. 

Wollison, A.M.I.E.E 

Automatic Street Traffic Signalling (Apparatus and 
Methods). By Hi H. Harrison, M.Eng., M.I.E.E., 
M.I.R.S.E., and T. P. Preist ...... 

Automatic Protective Gear for A.C. Supply Systems. By 
J. Henderson, M.C., B.Sc., A.M.I.E.E. .... 

Cables, High Voltage, By P. Dunsheath, O.B.E., M.A.. B.Sc., 

M.I.E.E 

Changeover of D.C. Supply Systems to the Standard 
System of A.C. Distribution. By S. J. Patmore, A.M.I.E.E. 
♦Definitions and Formulae for Students — ^Electrical. 

By P. Kemp. M.Sc., M.I.E.E., Mem.A.l.E.E. . 
♦Definitions and Formulae for Students — Electrical In- 
stallation Work. ByF.PeakeSexton.A.R.C.S., A.M.I.E.E. 
Direct Current Electrical Engineering, Elements of. 

By H. F. Trewman, M.A., and C. E. Condliffe, B.Sc. 

Direct Current Electrical Engineering, Principles of. 
By the late James K. Barr, A.M.I.E.E,, and D. J. Bolton, 
M.Sc., M.I.E.E. Second Edition ..... 
Direct Current Machines, Performance and Design of. 

By A. E. Clayton, D.Sc., M.I.E.E 

Dynamo, The : Its Theory, Design, and Manufacture. By 
C. C. Hawkins, M.A., M.I.E.E. In three volumes. Sixth 
Edition — 

Vol. 1 

Vol. II 

Vol. Ill 

Electric and Magnetic Circuits — Alternating and 
Direct Current, The. By E N Pink, B.Sc., A.M.I.E.E, 
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Electrical Engineering, etc. — contd. 

Electric Circuit Theory and Calculations. By W. Perren 
Maycock, M.I.E.E. Third Edition, Revised by Philip Kemp, 

M.Sc.,.M.I.E.E.. Mem.A.I.E.E 

Electric Clocks, Modern. By Stuart F. Philpott, A.M.I.E.E. 
Second Edition ........ 

Electric Lighting and Power Distribution. By W. 
Perren Maycock, M.I.E.E. Ninth Edition, thoroughly 
Revised by C. H. Yeaman. In two volumes . Each 

Electric Machines, Theory and Design of By F. Greedy, 
A.C.G.I.. M.I.E.E. 

Electric Motor Control Gear, Industrial By W. H. J. 
Norburn, A.M.I.E.E. ....... 

Electric Plant, Protection of (Modern Developments). 
By P. F. Stritzl, D.Sc.Tech. (Vienna) .... 

Electric Traction. By A. T. Dover, M.I.E.E., Assoc. Amer. 
I.E.E. Second Edition ....... 

Electric Trolley Bus, The. By R. A. Bishop . 

Electric Wiring, Fittings, Switches, and Lamps. By W. 
Perren Maycock, M.I.E.E. Sixth Edition Revised by 

Philip Kemp, M.Sc., M.I.E.E,, etc 

Electric Wiring Tables. By W. Perren Maycock, M.I.E.E., 
Seventh Edition Revised by F. C. Raphael, M.I.E.E. 
Electrical Apparatus, The Calculation and Design of. 

By W. Wilson, M.Sc., B.E., M.I.E.E., M.Amer.I.E.E. 
Electrical Condensers. By Philip R. Coursey, B.Sc., 

F.Inst.P., M.I.E.E 

♦Electrical Contracting, Organization, and Routine. By 
H. R. Taunton ........ 

Electrical Educator. Edited by Sir Ambrose Fleming, M.A., 
D.Sc., F.R.S, In three volumes. Second Edition 
Electrical Engineering, Classified Examples in. By S. 
Gordon Monk, M.Sc, (Eng.), B.Sc., A.M.I.E.E In two parts. 
♦Vol 1. Direct Current. Fourth Edition 
♦Vol. II. Alternating Current. Fourth Edition 
Electrical Engineering, Experimental. By E. T. A. 
Rapson, A.C.G.I., D.I.C., M.Sc (Eng.) London, etc 
Second Edition ........ 

Electrical Engineering, Whittaker’s Arithmetic of. 
Fourth Edition, Revised by A. T. Starr, M.A., B.Sc., 

A.M.I.E.E 

Electrical Guides, Hawkins’. In ten volumes Each 

Electrical Machinery and Apparatus Manufacture 
E dited by Philip Kemp, M.Sc., M.I.E.E., Mem A. I.E.E. 
In seven volumes ....... Each 

Electrical Machines, Practical Testing of By L. Oulton, 
A.M.I.E.E., and N. J. Wilson, M.I.E.E. Second Edition . 
Electrical Measurements and Measuring Instruments. 
By E. W. Golding, M.Sc.Tech., A.M.I.E.E., M.A.I.E E 
Second Edition ........ 
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♦JlMiCTRlCAl- MkaSURING InSTRUMKNTS, INDUSTRIAL. By 
Kenelm Kd^cumbt*, M.lnst.C.H., F.Inst.P., and 

F. li. J. Ockciideii. A.M.I.F.b:. Third Edition . , . 25 0 

Electrical Power, Transmission, and Interconnection 

By C. Daniiatt. B.Sc., and J. W. Dalgleish, B.Sc. . . 30 0 

h'.LKCTRiCAL TECHNOLOGY. By H Cotton, D.Sc.. 

A.M.l.E.E. Third Edition . . . . . .12 6 

IClectrical Terms, A Dictionary of. By S. R. Roget, M.A.. 

A.M.lnst.C.E., A.M.l.E.E. Third Edition . .86 

Ei.ectrical Transformer Theory. By S. Gordon Monk 5 0 

Electrical Wiring ani> Contracting. Edited by H. Marryat, 

M.I.E.E., M.l.Mcch.E In seven volumes . . Each 6 0 

Electricity, Foundations of Technical. By E. Mallett, 

D.Sc., M.lnst.C.E., M.I.E.E., F.Inst.P., and T. B 

ViNYcoMB, M.C., M.A.. F.Inst.P 5 0 

(Generation, Transmission and Utilization of Electrical 

Power. By A. T Starr. M.A.. Ph.D., B.Sc., A.M.l.E.E. . 18 0 

Induction Coil, Theory and Applications By E. Taylor 

Jones, D.Sc. . . . , . . , . 12 6 

Induction Motor Practice By R. E Hopkins B.Sc., 

A.M.l.E.E., etc' 15 0 

Instrument Transfo.kmers: Thkir Theory, Character- 
istics AND Tivsting. By B Hague, D.Sc (Load.), Ph.D. 

((Gla.s.), F.C.G.I.. etc 35 0 


Meter I^nginkkrino. By j L. Ferns, B.Sc. (Hons.), A.M.C.T 10 6 
Photoelectric Culls .Xim'I.kwtions By K, C. Walker, B.Sc., 

(Loud.), and T. M. (\ Lance, A.ssoc.l.E.E. Third Edition 12 6 
Power Wiring Diagr.\ms By A. T. Dover, M.I.E.E., A.Amer 

I.IC.h:. Third Edition 6 0 

Practk'al Primary Cei.i.s By A. Mortimer Codd, J^.Ph.S. . 5 0 

Kaii.way I''.licctri1'Tcation By H. h'. Trewman, A.M.l.E.E. 21 0 

Eailway Track-Circuits. By D. C. Gall . . .76 

S.\t;s AND Tensions in Overhead Lines By C. G. Watson, 

M.I.ILE * . . .76 

SwiTciic.EAR DkSKiN, lu.EMENTSOF. By Dr. Ing. Fritz Kesscl- 
liiig. 'JVaiislatcd by S. H, Melloiiie, A.M.l.E.E., and j. S. 
Solomon, B.Sc., A.M.l.E.E. . . . ,.76 

Switchgear, Outdoor High Voltage. By l< W. Todd, 

A.M.I.JC.E., Assoc.A.I.E.E., and W. H. Thompson, A.M.l.E.E *12 0 

Symmetrical Component 'riiKORV, Iuements of By ('»■ W 

Sliihbings, B.Sc. (Loud.), hMnst.lL, A.M. I.ICIC . .50 

Transformers for Single and Multiphase Currents. By 
Dr. Gihbert Kapp, M.lnst.CLE., M.LK.E 'I'liird Edition, 

K‘cvi.si‘<l by K. O. Kapp, B.Sc. . . . . . 15 0 

Worked ICxampi es for Wireman and Students B> IT. 

Kee.s, Grad LILE. . . . . . . . .36 
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Automatic Branch Exchanges, Privatb. By R. T. A. 
Dennison 

Automatic Telephony, Relays in. By R. W. Palmer, 
A.M.I.E.E 

♦Definitions and Formulae for Students — Radio and 
Television Engineering. By A. T. Starr, M.A., Ph.D. . 

♦Definitions and Formulae for Students — Telegraphy 
AND Telephony. By Dr. E. Mallett, M.I.E.E. 

Electric Circuits and Wave Filters. By A. T. Starr, M.A., 

Ph.D., A.M.I.E.E 

Radio Receiver Circuits Handbook. By £. M. Squire 

Radio Communication, Modern. By J. H. Re3mer. In two 
volumes. — 

Vol. I. Sixth Edition 

Vol. II. Second Edition 

Radio Engineering, Problems in. By E. T. A. Rapson. 
A.C.G.I., D.I.C., A.M.I.E.E. Second Edition . 

Radio Receiver Servicing and Maintenance. By E. J. G. 
Lewis. Second Edition . . • . • 

Radio, Short-Wave By J. H Reyner 

Radio Upkeep and Repairs for Amateurs. By Alfred Witts, 
A.M.I.E.E. Third Edition ...... 

Superheterodyne Receiver, The. By Alfred T. Witts, 
A.M.I.E.E. Third Edition 

Telegraphy. By T. E. Herbert, M.I.E.E. Fifth Edition 

Telegraphy and Telephony, Arithmetic of. By T. E. 
Herbert, M.I.E.E., and R. G. de Wardt .... 

Telephone Handbook and Guide to the Telephonic 
Exchange, Practical. By Joseph Poole, A.M.I.E.E. 
(Wh.Sc.). Seventh Edition ...... 

Telephone Transmission Theory, Outline Notes in. By 
W. T. Palmer, B.Sc., Wh.Ex., A.M.I.E.E. . . . 

Telephony. By T. E. Herbert, M.I.E.E., and W. S. Procter. 
A.M.I.E.E. In two volumes. Second Edition. 

Vol. I. Manual Switching Systems and Line Plant . 
Vol. II. Automatic Telephones. (In the Press ) 

Television Engineering By J. C. Wilson . , , 

Television Optics. By L. M. Myers . . . , 

Television Reception Technique. By Paul D. Tyers 
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Telecommunications — contd. 

5 . d. 

Television, Technical Terms and Definitions. By 

K. j. G. Lewis ........50 

Thermionic Valves in Modern Radio Receivers. By 
Alfred T. Witts. A.M.I.E.E 8 

Wireless, A First Course IN. By '‘Decibel.’* . . .40 
Wireless Terms Explained. By “Decibel.” . . .26 


MATHEMATICS AND CALCULATIONS 
FOR ENGINEERS 

Calculus for Engineers and Students of Science. By John 

Stoney, B.Sc., A.M.I.Min.E., M.R.San.T. Second Edition . (S 0 

♦Definitions and Formulae for Students — Practical 

Mathematics. By L. Toft, M.Sc. Second Edition . . - 6 

Exponential and Hyperbolic Functions. By A. H. Bell, 

B.vSc 3 6 

♦Geometry, Test Papers in. By W. E. Paterson, M.A., B.Sc. 2 0 
Points Essential to Answers, Is. In one book . . .30 

Graphic Statics, Elementary. By J. T. Wight, A.M.I.Mech.E. 5 0 

Graphs of Standard Mathematical Functions. By H. V. 

Lowry, M.A. ..... ... 2 0 

J.oc;arithms for Beginners. By C. N. Pickworth, Wh.Sc. 

ICighth luliiion ........ 1 6 

Lo(;arithms, Imvk Figure, and Trigonometrical Functions. 

By W. E. nommett, A.M.I.A.E., and H C. Hird, A.F.Ae.S. 
(Reprinted from Mathematical Tables) . . . .10 

♦Logarithms Simplified. By Ernest Card, B.Sc., and A. C. 

Parkinson, A.C.P. Second Edition . , . . .20 

♦Mathemath s and Drawing, Practical, By Dalton Grange. 

♦With Answers ........ 

Mathematics, IClkmkntary I^ractical. Book 1. First Year. 

By IC. \\\ Golding, M.Sc., Tech., A.M.I.E.E., and H. G. 


Gn'cn, M.A. . . . . . . . - .50 

Mathkmatus, Elementary Practical. Book II. Second 

AVar. By h'. W. Golding and H. (J. Green . . .50 

Mathematics, Elementary Practical. Book III. Third 

Year. By E. W. Golding and H. G. Green « « ,50 
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Mathematics, Engineering, Application op. By W. G. 

Bickley, M.Sc. . . . . . .50 

Mathematics for Engineers, Preliminary. By W. S. 

Ibbetson, B.Sc., A.M.I.E.E., M.I.Mar.E 3 6 

Mathematics for Technical Students. By G. E. Hall, B.Sc. 5 0 

Mathematics, Practical. By Louis Toft, M.Sc. (Tech.), and 

A. D. D. McKay, k.A 12 6 

Mechanical Tables. By J. Foden 2 0 

♦Metric Lengths to Feet and Inches, Table for the Con- 
version OF. Compiled by Redvers Elder . . .10 

Nomogram, The. By H. J. Allcock, M.Sc., M.I.E.E., 
A.M.I.Mech.E., and J. R. Jones, M.A., F.G.S. Second 
Edition . . . . . . . . . 10 6 

Slide Rule, The. By C. N. Pick-worth, Wh.Sc. Twentieth 

Edition, Re-vised ........ 3 6 

Slide Rule: Its Operations; and Digit Rules, The. By 

A. Lovat Higgins, A.M.Inst.’C.E. . . . . - 6 

Steel’s Tables. Compiled by Joseph Steel . . .36 

Trigonometry for Engineers, A Primer of. By W. G. 

Dunkley, B.Sc. (Hons.) . , . . . . .50 
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Boot and Shoe Manufacture. By Frank Plucknett . . 35 0 

Brewing and Malting. By J. Ross Mackenzie, F.C.S., 

F.R.M.S. Third Edition . . . . . 10 6 

Cellulose Lacquers, The. By S. Smith, O.B.E., Ph.D. . 7 6 
Electrical Housecraft. By R. W. Kennedy . . .26 


Engineering Economics. By T. H. Burnham, B.Sc. Hons. 

(Lond.), B.Com. (Lond.), F.I.I.A., A.M.I.Mech.E., 
M.I.Mar.E. In two volumes — 

Book I. Elements of Industrial Organization and Manage- 
ment. . . . . . .86 

Book II. Works Organization and Management .86 

Engineering Inquiries, Data for. By J. C. Connan, B.Sc., 

A.M.I.E.E., O.B.E 12 6 
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Miscellaneous Technical Books— contd. 

Faraday, Michael, and Some of His Contemporaries By 
William Cramp, JD.Sc., MJ.IC.E. ..... 

Foundry Organization and Management. By James j 
Clillespie ......... 

Glue and Gelatine. By P. I. Smith .... 

Hairdressing, The Art and Craft of. Edited by G. A. Foan. 

Second Edition edited by J. I-iari-Woollss 
Hiker and Camper, The Complete. By C. F. Carr 
House Decorating, Prac itcal. By Millicent Vince 
Paper Testing and Chemistry for Printers. By G. A. 
Jahans, B.A. ........ 

Petroleum. By Albert Lid^ett. Third Edition . 

Pitman’s Handbook of ('ommercial and Technical Educa- 
tion. Indited by Harold Downs ..... 

F^lan Drawing for the Police. By JamCvS D. Cope, P.A.S.I. 
pREC'ioiis AND Semi-precious Stones. By M. Weinstein 
Second ICdition ........ 

Printin(j. By H. A. Maddox. Second Edition 
Printing, 'Piie Art and Practice ok. Edited by Win. 
Atkins. In .six volumes ...... Hack 

Science, The March of. A I^'irst Quinquennial Review, 
193 1 - 1935. By Various Authors. Issued under the authority 
of the Council of the British A.ssociation for the Advance- 
ment of Science ........ 

Shoe Repairer's Handbooks. By D. Laurence- Lord. In 
.seven volumes ....... Each 

Sound- Recording for Films. Fiy W. K, Elliott . 

Teaching Methods for Technical Teachers. By J. H. 

Currie, M.A., B.Sc., A.M.I.MecU.E. . . . . . 

With itie Watchmaker at tiif. Bench. By Donald do Carle, 
F.B.lI.l. Third ICdition ...... 

Works ICnginker, The. By W. R. J. Grillitlis, Al.lnst.F., 
A.M.S.W.l.lC. In Collaboration with W. O. Skeat, B.Sc. 
(En«.), (LI.Mech.E., etc 


PITMAN’S TECHNICAL PRIMERS 

Each in foolscap Svo, cloth, about 120 pp., illustrated 

The Technical Primer Seri(*s is intenilod to enabhi the 
reader to obtain an introduction to whatever technical 
subject he desires. 
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A.C. Protective Systems and Gears. By J. Henderson, B.Sc., 2 6 
M.C., and C. W. Marshall, B.Sc., M.I.E.E. Second Edition. 

Belts for Power Transmission. By W. G. Dunkley, B.Sc. 

Continuous Current Armature Winding. By F. M. Denton, 
A.C.G.I., A.Amer.I.E.E. 

Diesel Engine, The. By A. Orton, A.M.LMech.E. 

Drop Forging and Drop Stamping. By H. Hayes. 

Electric Furnace, The. By Frank J. MoSett, B.A., M.I.E.E. 

Electrical Transmission of Energy. By W. M. Thornton, 

O.B.E.. D.Sc., M.I.E.E. 

Electrification of Railways. By H. F. Trewman, M.A. 
Electro-Deposition of Copper, The. By G. W. Denny. 

Industrial and Power Alcohol. By R. C. Farmer, O.B.E., 

D.Sc.. Ph.D.. F.I.C. 

Industrial Nitrogen. By P. H. S. Kempton, B.Sc. (Hons.). 
Kinematograph Studio Technique. By L. C. Macbean. 

Lubricants and Lubrication. By J. H. Hyde. 

Mechanical Handling of Goods, The. By C. H. Woodfield. 

Mechanical Stoking. By D. Brownlie, B.Sc., A.M.I.M.E. 

(Double volume, price 5s. net.) 

Metallurgy of Iron and Steel. Based on Notes by Sir 
Robert Hadfield. 

Patternmaking. By Ben Shaw and James Edgar. 

Photographic Technique. By L. J. Hibbert, F.R.P.S. 

Second Edition 

Pneumatic Conveying. By E. G. Phillips, M.I.E.E. 

Power Factor Correction. By A. E. Clayton, D.Sc. (Eng.). 

Second Edition. 

Radioactivity and Radioactive Substances. By J. 
Chadwick, M.Sc., Ph.D. Fourth Edition. 

Sewers and Sewerage. By H. Gilbert Whyatt, M.I.C.E., 
F.R.San.I. Third Edition. 

Steam Locomotive, The. By E. L. Ahrons. 

Steam Locomotive Construction and Maintenance. By E. 

L. Ahrons, M.I.Mech.E., M.I.Loco.E. 

Streets, Roads, and Pavements. By H. Gilbert Whyatt. 

M. Inst.C.E., F.R.San.I. Third Edition. 

Switching and Switchgear. By Henry E. Poole, B.Sc. (Hons.). 
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Tidal Power. By A. M. A. Struben, O.B.E.. A.M.Inst.C.E. 2 6 

Transformkrs, Small Singlk-Phase. By liclgar T, Painton, 

B.Sc. Eng. (Hons.) Lond., A.M.l.E.K. 

Water Power Engineering. By F. F. Fergusson, C.E., 

F.G.S., F.R.G.S. Third Edition. 

Wireless Telegraphy, Continuous Wave. By B. E. G. 

MitteU, A.M.l.E.E. 


COMMON COMMODITIES AND 
INDUSTRIES SERIES 

Each book is crown 8vo, cloth, with many illustrations, etc. 3 0 
Asbestos. By A. Leonard Summers. 

Bookbinding Craft and Industry, The. By T. Harrison. 

Second Edition. 

Books : From the MS. to the Bookseller. By J. L. Young. 

Second Edition. 

Boot and Shoe Industry, The. By J. S. Harding, F.B.S.l. 

Second Edition. 

Bkusiimaker, The. By Win. Kiddier. 

Carpets. By Reginald S. Brinton. Second Edition. 

Clocks and Watches. By G. L. Overton. 

Cloths and the Cloth Trade. By J. A. Hunter. 

Clothing Industry, The, By B. W. Poole. 

Coal. Its Origin, Method oi Working and Preparation for the 
Market. By Francis H, Wilson, M.Iiist.M.K. Sfcontl 
Edition. 

Coal Tar. By A. R. Warnes, F.J.C., A. Inst. P., etc. Second 
Edition. 

Co I' FEE. From the Grower to Consumer. By B. B. Keable. 

Kevi.sed by C, J. Parham. Third Edition. 

Concrete and Reinforced Concrete, by VV Noble Twelve 
trees, M.I.M.E., M.Soc.C.E. (France). 

Cordage and Cordage Hemp and Fibres. By T. Woodhouse 
and P. Kilgour. 

Cotton Spinning. By A. S. Wade. 

X‘'uRS and the Fur Trade. By J. C. Sachs. Third Edition, 
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Glass and Glass Manufacture. By P. Marsoii. Third 3 0 
Edition. Revised by L. M. Angus-Batter worth, F.U.G.S., 

F.Z.S.. etc. 

Gums and Resins. Their Occurrence, Properties, and Uses. 

By Ernest J. Parry, B.Sc., F.I.C., F.C.S. 

Jute Industry, The. By T. Woodhouse and P. Kilgour. 

Locks and Lock Making. By F. J. Butter. Second Edition. 

Meat Industry, The. By Walter Wood. 

Paper. Its History, Sources, and Production. By Harry A. 

Maddox, Silver Medallist Papermaking. Fifth Edition. 

Photography. By William Gamble, F.R.P.S. 

Pottery By C. J. Noke and H. j. Plant. 

Rubber. Production and Utilization oi the Raw Product. 

By H. P. Stevens, M.A., Ph.D., F.I.C., and W. H. Stevens. 
A.R.C.Sc., F.I.e. Fourth Edition. 

Silk. Its Production and Manufacture. By Luther Hooper. 

Soap. Its Composition, Manufacture, and Propertie.s. By 
William H. Simmons, B.Sc. (Lond.), F.I.C., F.C.S Fourth 
Edition. 

Sponges. By E. J. J. Cresswell. Second Edition. 

Sugar. Cane and Beet, By the late Geo. Martineau, C.B., and 
Revised by F C. Eastick, M.A, Sixth Edition. 

Sulphur and the Sulphur Industry. By Harold A. Auden, 

M.Sc., D.Sc., F.C.S. 

Tea. From Grower to Consumer By A. Lbbetson Second 
Edition. 

Textile Bleaching By Alex. B. Steven, B.Sc. (Lond.), F.l.C. 

Timber. From the Forest to Its Use in Commerce By W 
Bullock. Third Edition. 

Tin and The Tin Industry. By A. H. Mundey Second 
Edition. 

Tobacco. From Grower to Smoker. By .A E Tanner. P'ourth 
Revised Edition by E. R. P'airweather. 

Weaving. By W. P. Crankshaw Second ICditioii. 

Wool. From the Raw Material to the Finished Product By 
S. Kershaw, F.T.I. Fifth Edition. 

Worsted Industry, The. By J. Dumville and S. Kershaw. 

Third Edition. 
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RAW MATERIALS OF COMMERCE 

Edited by J. H. Vanstone, F.R.G.S. Assisted by 
Specialist Contributors. 

In two volumes, demy 4to, cloth gilt, 804 pp., with 
numerous illustrations. Complete, 20s. net. 

A descriptive account ol the vegetable, animal, 
mineral, and synthetic products of the world and of 
their commercial uso.s. 
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Coal Mining. By M. D. Williams, F.G.S. 
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A.M.I.E.E. 

Heat Engines. By Arnold Rimmer, B.Eng. 

Light and Sound, By P. K. Bowes, M.A., B.Sc. 

Marine Engineering. By E. Wood, B.Sc. 

Metallurgy. By E. R. Taylor. A.R.S.M., F.I.C., D.I.C. 
Practical Mathematics. By Louis Toft, M.Sc. 

Radio and Television Engineering. By A. T. Starr. M.A 
Ph.D. 
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